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ef’s put it to work 
where it will do the most good! 


\ HEN old, heavy stripper pumps are dis- pumps that use less power—lengthen the life of 
carded, replace them with Flupaco ‘Petrol 


“ Pumps which use only one-fourth as much steel Hel ao If t 
the obsolete equipment. Pile up heavy, out- elp your country—help yourself... get economy 


orn pumps on the defense scrap heap. Release and efficiency with new ‘Petrol A” hardened and 


surface equipment*—produce oil at lower cost. 





5% of otherwise useless steel for guns, tanks, honed Pumps. See our nearby distributor or call 
ips—and have better pumps—simpler—lighter... for field representative. 
7 


als 
¢ Small, efficient “Petrol A’ Pumps save wear and prolong life @ 
on old, worn pumping units—and this surface equipment involves 


HER FLUPACO STEEL-SAVING PUMPS a far greater quantity of steel than the pumps thomecives. # 
\ UrALU : NY 


MPROVED INSERTS, VOLUME PRODUCERS, and gE L U i D PA C K ‘J D Pp U M 2 C Oo 
ODUCERS contain less steel than most other . 
Ps of equivalent capacity. “FLU-RING” and en Seen ene onen any nee 


HUNT BUILDING, TULSA, OKLAHOMA; 6006 NAVIGATION BOULEVARD, HOUSTON, TEXAS; TEXAS 
BANK BUILDING, DALLAS, TEXAS; NATIONAL SUPPLY COMPANY STORES, ILLINOIS FIELDS 


U-CUP” Pumps offer the ideal way to save steel 


re metal-to-metal plungers are not necessary. WORLD’S LARGEST EXCLUSIVE O1L WELL PUMP MANUFACTURER 


STEEL gets a‘hot shot’ 
lo Speed Delivery of War Power 


@ The blinding flash of the welder’s arc sends pipe 
lines racing into war service with extra long strides. 
Step by step, these steel carriers of war fuels help put 
us nearer and nearer to our full fighting strength. 


For ships can’t get up steam, planes can’t take off, 
tanks and trucks can’t roll without Oil and Gasoline. 
Arms production wheels can’t turn up full speed with- 
out Gas. And the fast and sure way to put these fuels 
into war action is through more pipe lines. 


That means more electric weld line pipe—in the man- 
ufacture of which Republic is the pioneer. 


To make it, Republic is better equipped than ever. 
We're pouring steel in tonnages far greater than ever 
before. Many new furnaces, additional mills and 
plants have gone into operation. And more of all of 
them are coming along at top speed. 


Republic is constantly pushing its output higher and 
higher, so that Steel and Oil can do their full share in 
our war effort. 


It isn’t a best seller, but you'll be a better buyer 
if you've read “The Pipe of Progress.” This 44- 
page volume tells all about the exclusive proc- 
esses used in manufacturing Republic electric 
weld line pipe, casing and tubing. Write for it. 


REPUBLIC STEEL CORPORATION 


General Offices: Cleveland, Ohio 


Howard Supply Company Republic Supply Company 
Los Angeles, California » Houston, Texas 
Berger Manufacturing Division ” Culvert Division 
Niles Steel Products Division . Steel and Tubes Division 
Union Drawn Steel Division Truscon Steel Company 
Export Department: Chrysler Building, New York, New York 


REPUBLIC Flutie 


LINE PIPE...NORMALIZED CASING AND TUBING 


Other Republic products include Sheets and Plates—Upson Bolts, Studs, Nuts and Rivets—Electrunite Heat Exchanger Tubes 
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by relocating “grief spots” 


at drums and sheaves 


For downright ability to take a beating, wire 
rope rates pretty close to the top of the list. 
However, simply because wire rope can stand 
up under rough-and-tumble treatment is no 
reason to subject it to abuses which can 
be avoided. 

For example, by the simple operation of 
cutting off a short length at the drum end of 
a wire rope, you can frequently increase its 
service life by a worthwhile margin. 

The reasons are as follows: 

In the normal operation of rotary drilling 
rigs, crawler cranes, derricks, some mine shaft 
hoists and many other types of rope-using 
equipment, one or more short sections of the 
rope are apt to be exposed to concentrated wear. 

The most serious “‘grief spot’? occurs where 
the rope climbs from one layer to another on 
the drum. Severe pinching and abrasion are 
inevitable here, due to pressure between 


BETHLEHEM STEEL COMPANY 
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the wire rope and the flange of the drum. 

By cutting off at least half a “‘wrap”’ from 
the drum end of the rope, you shift the section 
of concentrated wear and bring fresh rope over 
the “‘grief spot.”’ 

Even when there is no overwrapping on the 
drum, there may be concentrated wear over 
sheaves due to repeated lifts from a con- 
stant height. 

Both of these conditions can be guarded 
against by systematically cutting off a few 
feet of rope before it becomes badly worn in 
any specific location. By installing a few extra 
feet of rope at the start, allowance can be made 
for “‘pruning,”’ and the life of the entire rope 
may be as much as doubled. 

The small amount of time and expense in- 
volved in this simple maintenance precaution 
will repay you many times over in increased 


wire rope service. 
—— 
BETHLEH Ey 
STEEL 
| ae wae | 
ee 
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The Course of Qit 









by K. C. SCLATER 
THE FOUNDATION PROBLEM 


Serious indeed has become the problem of increasing 
the available oil reserves of the nation. The Petroleum 
Coordinator for War Harold L. Ickes regards it as the 
foundation problem. The petroleum industry’s im- 
potence to deal with it effectively springs from in- 
adequate crude price, lack of steel, and onerous drilling 
restrictions. These are three barriers that the industry 
has been unable to hurdle; unless they are removed, an 
immediate solution is unlikely. 

In a statement before the War Minerals Subcom- 
mittee of the Senate Committee on Public Lands and 
Survey, Mr. Ickes had this to say: 

“Today we are confronted by the unfortunate situa- 
tion of having only two areas within the United States 
on which we can call for substantial additional sustained 
rates of production. The production of California 
heavy crude oil has been increased to its maximum 
capacity in an effort to meet the war demands for heavy 
fuel oils, but we are still finding it necessary to draw 
on the stocks that were built up prior to the war in 
an effort to satisfy these demands. The current pro- 
ductive rates in Michigan and Kansas are higher than 
many think is proper for efficient rates of recovery. 
The productive rates of Illinois and Mississippi are 
rapidly declining at a time when sustained production 
from these States would be so valuable in alleviating 
our East Coast shortage. Most of the oil fields of 
Louisiana and Arkansas are producing at their maxi- 
mum efficient capacity. With few exceptions the other 
areas in the United States are producing at capacity. 
The only two areas in the United States where substan- 
tial additional sustained productive capacity exists are 
the Gulf Coast of Texas and West Texas-New Mexico. 
Increasing the productive rates of other areas over the 
current rates will result in unwarranted loss of petro- 
leum reserves and in the excessively rapid decline of the 
productive capacities. 

“The prime need for petroleum in our war efforts, 
the critical supply of materials needed in oil-field con- 
struction, and the disturbingly small quantities of new 
crude oil reserves being discovered all point to the 
extreme necessity of obtaining maximum recovery of 
our presently known crude oil reserves. In addition to 
the establishment of proper primary control of produc- 
tion, all secondary methods of recovery should be and 
are being encouraged.” 

Mr. Ickes called attention to the fact that “a major 
oil field is considered by the industry to be one that will 
ultimately produce at least 20 million barrels of oil. 
With present production at about 4 million barrels per 
day, this means that we are consuming the oil content 
of a major field every five days.” It means also, “that 
to maintain our present proven reserves it is going to 
be necessary to find in the average year the equivalent 
of 70 fields containing 20 million barrels each. 
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“Of course, the great majority of the new dis- 
coveries are small. In 1935, which was our best year for 
oil finding, 104 new fields were discovered with new 
reserves of about one billion 900 million barrels, an 
average of about 18 million barrels per pool. Since that 
year the average size of new fields has been decreasing 
until last year the average was only about one million 
barrels per field.” 

An aggravating factor affecting oil reserves is that: 

“The dislocation of our oil transportation system, 
resulting from enemy action, has thrown a heavy load 
on our producing facilities in some areas and placed 
severe limitations on the movement of oil out of the 
other areas. Our reserves of oil are thus being drawn 
upon in an uneven manner, with the result that some 
fields are being produced at rates that would be con- 
sidered excessive in peacetime. 

“To sum up, we are face to face with a situation 
where, to be on reasonably safe ground, we must take 
every possible measure to stimulate the search for new 
oil reserves. And, of course, everything possible must 
be done to assure the development of that which we 
already have on an orderly basis, in accordance with 
sound conservation practices.” 

It is well known that “the intensity of our wild- 
catting effort depends, after all, upon three major 
elements: the price of oil, the’ availability of lands 
suitable for exploration, and the kind of tools we 
possess with which to do the job. 

“As to price, the industry has found, by experience, 
that an increase in the price of crude oil was an effective 
stimulant of prospecting and consequent increase in the 
number of new fields discovered. This is understandable 
because higher prices naturally attracted more venture 
capital into the oil business.” Mr. Ickes reminded the 
committee “that wildcat wells are drilled only by a 
prosperous industry; with money which can be ear- 
marked for probable loss.” 

It is Mr. Ickes’ sincere belief “that the price structure 
might well be reviewed, and that representations from 
the industry—some of which have already been made 
to the Price Administrator — should be carefully 
weighed. It may well be that price advances should be 
made at this time in the light of present-day costs, and 
to stimulate much-needed new development. The Office 
of Petroleum Coordinator is prepared to collaborate 
with the Price Administrator in an analysis of this 
problem. 

“Special assistance in the form of higher priorities 
on the materials required should and is being extended, 
of course, in the case of exploratory wells which are to 
be drilled on promising locations. This is and has been 
one of the foundation stones of our policy. Yet our 
experience continues to be that of consuming more 
crude oil than we are discovering to take its place.” 


THE PETROLEUM ENGINEER, October, 1942 





Kobe Multiple Well 
Central Plant driven by hori- 
zontal gas engine and equipped 
with 2” pumps capable of pro- 
ducing ten wells from depths 
of 3700 feet to 4600 feet. 


KOBE, | 


TO PUMP 
MORE OIL 


Kobe pumping will make it easy for you to pro- 
duce more oil from prorated wells quickly, as war- 
time crude oil requirements increase. 

The exceptional flexibility of this hydraulic system makes it possible to 
change operations and equipment quickly and easily for greatly increased 
volumes. Horsepower can be doubled or tripled by adding complementary 
power units (utilizing only 30% to 85%, of the steel conventionally re- 
quired), while bottom hole pump productions can be greatly enlarged 
through increased pump speeds or by substituting larger pump ends. 

Investigate the important advantages of Kobe pumping now and be 
sure you are prepared to meet the war needs ahead. Any Kobe represen- 
tative will gladly review these advantages as they apply to your wells. A 
call to the nearest Kobe representative, or a note to this office, will insure 
preparedness for tomorrow's wartime needs, with no obligation to you. 


Nn C¢C O© R P O R A T % OD 


(Pronounced KoB) HUNTINGTON PARK, CALIFORNIA 
Mid-Continent Offices and Shop: Oklahoma City, Okla. Export Office: 30 Rockefeller Plaza, New York, N. Y. 


District Offices: Huntington Park, California. Oklahoma City, Tulsa and Seminole, Okle. Houston, 
Dallas, Odessa, Pampa, Longview and Wichita Falls, Texas. Great Bend, Kansas. Mt. Vernon, Illinois. 
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Highlights 


War Council Proposes Price Increase 


The Petroleum Industry War Council has recommended an 
increase in the prices of crude oil and refined products, to 
cover increased costs and to encourage the search for new oil 
reserves. 
in a resolution submitted 
Harold Ickes for transmission to 
the proper government agencies, that the government take 
measures to assure equipment for drilling new oil wells. Unless 
new found, 


The Council also recommended, 
to Petroleum Coordinator 


the nation faces a 
serious threat of a shortage of petroleum and its products. 

The resolution resulted from a recommendation by the 
Council’s petroleum economics committee, which also out- 
lined a program for utilization of refineries for greater pro- 
duction of fuel oil, synthetic rubber, and other war products 
and to smaller production of gasoline. 


+ 
Oil Compact Commission Makes 
Recommendations 


The Interstate Oil Compact Commission at its meeting in 
Chicago adopted a resolution proposing that all states produc- 
ing oil and gas enact, in the interest of conservation, separate 
and distinct laws governing the drilling, production, transpor- 
tation, and marketing of those products. The resolution was 
proposed by the commission’s legal committee, of which Earl 
Foster of Oklahoma City is chairman, and was approved at the 
closing session. 


reserves are it was asserted, 


Other recommendations made at the meeting were: 

That a conservation law governing the production of nat- 
ural gas should have as its object taking gas at its source 
rather than at a market outlet. 

That each state should have a ratable taking law, such as is 
in effect in Kansas, and which provides that when the avail- 
able production of gas from a common source of supply ex- 
ceeds the market demand for gas from that source each pro- 
ducer shall take only such proportion as would permit each to 
produce approximately the amount of gas underlying the land 
on which the well is located. 

The enactment of a common purchaser law for natural gas 
was also recommended. 


a 
Seek Clarification of Ruling on Drilling 


Clarification is being sought from Washington by officials 
of the American Asscciation of Oilwell Drilling Contractors 
of a ruling by the regional office at Dallas, Texas, that places 
drilling under the ceiling schedule. The ruling holds that con- 
tract oil-well drilling and oil-well servicing are governed by 
the general maximum price regulation as the services are not 
specifically listed as covered under supplementary exemptions. 
The ruling states that the highest price charged by contractors 
during March is the ceiling. 

Discussing the ruling, the association declares: 

‘This ruling has come about suddenly and is a severe shock 
to the drilling industry. This association had been assured by 
unofficial sources that no price ceiling would be placed on con- 
tract drilling. Drilling contractors generally feel that the in- 
clusion of contract drilling in any price regulation is not war- 
ranted, nor was service of this type originally intended to come 
under such regulation. 

“Drilling of wells under centract involves so many intan- 
gible factors that it is impossible to tell in advance what may 
be enccunt2red. All areas differ in drilling conditions, and 
ccutract prices are affected by well depth, size cf hole, for- 
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mations, lease conditions, transportation, and other factors. 
Payments often are made part in cash, part in acreage, and 
frequently in oil payments that are paid over a period of time. 
Unless all these variable conditions are considered any price 
stated by a contractor as his ceiling would not be accurate. 

The drilling contractor has little to offer but service. Drill- 
ing of a wildcat well is a gamble in every sense. Establishment 
of a ceiling price is impractical, since no known factors exist 
on which to base fair contract prices. The bids of ten contrac- 
tors might range from $7 to $14 per foot, yet each might try 
his best to consider all factors involved. 

“And a drilling contractor who last March drilled a wild- 
cat well in a given area and sustained a loss in doing so auto- 
matically established a ceiling price for that area. This will 
stand if the Dallas ruling is upheld by W 

ed 


Lack of Exploration May Cause Oil Shortage 
An oil shortage in the United States due to the lack of drill- 
ing and exploratory work is the fear expressed by the National 
Conference of Petroleum Regulatory Authorities meeting in 
Chicago early this month. A resolution incorporating that 
opinion was adopted by the representatives of 16 states pres- 
ent and recommendation was made that federal authority over 
oil production be concentrated under one administrator, pref- 
erably Harold L. Ickes, Petroleum Coérdinator for War. 

The resolution also asked that regulations be simplified and 
that the price of crude oil be increased to give operators added 
incentive to make new discoveries. 

Hiram W. Dow, Roswell, New Mexico, chairman of the 
conference, said government officials in attendance but who 
declined to be quoted by name expressed these views: 

From a purely analytical viewpoint the United States is 
running out of oil. 

There is need to discover a 30,000,000-bbl. oilfield every 
month but less than a third of that amount is being found. 

Oil above the ground in storage tanks in the United States 
is definitely less than that required to satisfy the needs of the 
near future because of the lack of discoveries and exploration. 


. 
Ask Higher Prices for Heavy Crude Oils 


A schedule of increased prices for California heavy crude 
has been filed with the Office of Price Administration by the 
California Heavy Crude Oil Committee. Approval of the 
schedule, which establishes a minimum price of approximately 
93 cents per bbl. for fuel oil yielding California crudes, with 
an average increase of approximately 22 cents per bbl. on 
crudes of 15-deg. gravity, is sought as a stimulus to increased 
development of heavy crudes, critically needed to supply fuel 
oil for war demands. 

“The schedule is supported by a petition which thoroughly 
explores the California heavy crude oil situation, and is based 
solely on the need for additional heavy crude production,” 
according to W. H. Morgan, chairman of the committee that 
prepared the schedule and the petition. 

“Demand for California fuel oil, which increased from a 
total of 279,000 bbl. per day during the first seven months of 
1941 to 343,000 bbl. per day during the same period of 1942, 
with further increases in prospect as military and war indus- 
try demands increase, makes it imperative that California op- 
erators exert every effort to increase production of low gravity 
crudes, the raw material from which fuel oil is made. Opera- 
tors cannot develop such production, however, until and un- 
less prices for the crude are sufficiently high to carry develop- 
ment costs,” Morgan said. 


Vashington.’ 
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PENBERTHY Koflex 
DROP FORGED STEEL 


LIQUID LEVEL CAGES 


Liquid shows black—empty 
space shows white. Preferred 
wherever liquid level must be 
easily and positively visible... 
and when liquids are under 
high pressure or at high tem- 
perature. 


These gages are made of alloy temperature resisting 
steel and are the highest quality throughout. Liquid 
chamber is made from a solid block of steel to assure 
perfect alignment and rigidity. All Penberthy gages 


conform with A.I.P.-A.S.M.E. requirements. 


PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN 
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PENBERTHY 


Thansparent 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and den- 
sity of liquids under high pres- 
sures, and/or temperatures. 
Construction is exceptionally 
rugged...similar to Reflex 
types. 


Canadian Plant: Windsor, Ontario 
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MAJOR Pipe Line ACTIVITIES 


ONSTRUCTION of the Bayou Pipe Line System, part 
C of the comprehensive pipe-line program to increase oil 
deliveries to the East Coast, is well under way and should be 
completed some time in December, it is announced by Petro- 
leum Coordinator for War Harold L. Ickes. 

Deputy Petroleum Coérdinator Ralph K. Davies said that 
the 250-mile second-hand line will have a capacity of 60,000 
bbl. a day and will carry petroleum products directly from 
Gulf Coast refineries to the Louisiana end of the Plantation 
Pipe Line. 

Additional pumping stations are being installed on the 
Plantation Line that will increase its capacity from 60,000 to 
90,000 bbl. daily. Plans also are being made to extend the 
northern end of the Plantation Line. 

The Bayou System will consist of two segments: a 62-mile, 
8-in. line with a capacity of 37,000 bbl. daily in Texas, and a 
182-mile, 10-in. line with a 60,000-bbl. daily capacity from 
Texas to Louisiana. Right-of-way acquisition for the entire 
line is almost complete. 

The Bayou System was organized by six Texas companies 
in accordance with the Petroleum Codrdinator’s Recom- 
mendation No. 49. Plans for the line were submitted by the 
industry’s Pipe-Line Managing Subcommittee and approved 
by OPC. 

Companies owning stock in the Bayou System and repre- 
sentatives who signed contracts are: 

Humble Pipe Line Company, O. Q. Lomax, vice-president; 
The Texas Pipe Line Company, R. B. McLaughlin, vice-presi- 
dent; Shell Pipe Line Corporation, T. E. Swigart, president; 
Pan American Pipe Line Company, E. R. Turner, vice-presi- 
dent; Pure Transportation Company, Henry Hauseman, vice- 
president, and Crown Central Pipe Line and Transportation 
Corporation, H. S. Lane, president. 

The six companies agreed that the Bayou Pipe Line System 
will comply with and observe such terms and conditions as 
to the operation and maintenance of the line and facilities as 
the Petroleum Coordinator for War may from time to time 
deem to be necessary for the prosecution of the war. 

Estimated cost of the line will be about $7,500,000, of 
which only $840,000 will be expended for new materials. 

Construction, operation, and maintenance of the Bayou 
System will be handled on a cost basis by the Shell Pipe Line 
Corporation. 

Under terms of the contract, costs for construction, main- 
tenance, and operation of the line will be charged to the two 
segments of the line and will be shared on a pro-rata basis as 
follows: 

Three-fourths of the general costs of the Bayou System will 
be charged to the Texas-Louisiana account, and one-fourth 
to the Texas account. 

All costs attributable directly to either of the two segments 
will be charged to the account of that segment. 

Costs for each segment will be shared by each participating 
company in an amount equal to the transportation capacity 
owned by each company in the Bayou System. 

a 

Construction of a new 8-in. gasoline pipe line that will link 
a number of midwestern refineries direct with the eastern s2a- 
board is to begin within the next few weeks, according to Sid- 
ney A. Swensrud, vice-president of The Standard Oil Com- 
pany of Ohio and president of the Ohio Emergency Pipelines, 
Inc., which will build the line for the Defense Plant Corpora- 
tion. 

Acquisition of the right-of-way for this 82-mile line in 
Ohio is almost complete, according to Swensrud, who stated 
thet contracts for construction of the line and three pumping 
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stations are to be awarded soon. Second-hand pipe from west 
Texas is scheduled for use in this new line, which will receive 
gasoline from refineries through existing lines coming into 
western Ohio. It will move gasoline eastward for delivery to 
the Sun Oil Line Company’s existing line. 

B. K. Morse of Philadelphia, Pennsylvania, chief engineer 
of Sun Oil Line Company, who is on leave to serve as chief 
engineer for the emergency line, has established project offices 
in an Ohio city. 

N. J. McGaw, vice-president of Shell Oil Company, New 
York City, and Frank L. Hadley, vice-president of the Sun 
Oil Line Company, Philadelphia, serve with Swensrud as direc- 
tors of Ohio Emergency Pipelines, Inc., which is a joint enter- 
prise with the backing of their respective companies. They 
have pooled man-power and facilities in the interest of solving 
the critical need for more adeauate year-round transportation 
facilities to move gasoline to the Atlantic seaboard. 

The new line will transport 15,000 bbl. a day direct from 
the refineries, so that the existing Sun Oil Line eastbound will 
not be dependent upon seasonal deliveries via lake tankers, 
which have supplied this line since it was pressed into service 
to meet critical shortages in the East several months ago. This 
line was originally built to deliver gasoline from eastern 
refineries but was reversed to meet the shifting need. 

The DPC project includes one pumping station to be con- 
structed. The Standard Oil Company of Ohio will construct 
two additional pumping stations as well as a 26-mile connect- 
ine line southwest from the Sun Oil Line to the DPC line. 


i 


Jesse Jones, Secretary of Commerce announced recently 
that Defense Plant Corporation, upon the recommendation of 
the Office of the Petroleum Coérdinator for War, has agreed 
to finance the construction of an 8-in. pipe line from North 
Carolina, to a point in Virginia, a distance of about 175 miles. 

The line will be built of second-hand pipe and will provide, 
together with a privately financed feeder line now under con- 
struction from the Houston-Beaumont area of Texas to Louis- 
iana, a through pipe line movement to the East Coast of petro- 
leum products originating in the Texas-Gulf Coast area. 

The Plantation Pipe Line Company, a Delaware corporation, 
will construct the line at a cost of approximately $3,600,000. 
It-will have a capacity of about 30,000 bbl. a day of gasoline 
and light petroleum products, and it is expected that it can be 
in operation in approximately four months. The facilities will 
be owned by Defense Plant Corporation and will be operated 
for its account. 


i 


Construction of the 24-in. war oil pipe line from East 
Texas fields to the East hit a record pace of 8.15 miles com- 
pleted in one day September 23, it was reported to Petroleum 
Coérdinator for War Harold L. Ickes from the Little Rock, 
Arkansas, headquarters of War Emergency Pipelines, Inc. 

Moreover, for the previous two weeks, an average of approx- 
imately six miles of pipe has been laid daily, a record that has 
not been beaten even for the laying of 10-in. or 12-in. pipe. 

Meanwhile, river-crossing pipe-line crews have begun work 
on the Mississippi River crossing, Ickes was told by War 
Emergency Pipelines officials, who pointed out that river cross- 
ings along the route of the 24-in. line are well over 50 percent 
completed. 

Weather conditions on the southern sections of the line have 
made the going difficult, however, nearly 155 miles of pipe 
have already been placed in the ground, and the laying of the 
remainder of the line is going forward. 
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OKLAHOMA CONTRACTING COMPANY 


DALLAS, TEXAS 


BUY BONDS! BUY STAMPS! 
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MAJOR Oil Field actTIvITIES 





SCHEDULED 8500-ft. Ordovician test in the shallow 
Langlie pool of Lea County claimed southeast New 
Mexico interest when the well logged oil showings in Permian 
lime and sand more than 1500 ft. below the regular Langlie 
pay. According to reports, the well logged porosity from 4850 
to 4940 ft. and saturation from 4940 to 4955 ft. The hole was 
cored from 4940 to 4955 ft. An 18-minute drill-stem test 
made at 4850 to 5080 ft. recovered 180 ft. of oil-cut mud. 
Drilling continued at 5130 ft. in dolomite. The well, Langlie 
No. 1, 11-25s-37e, is owned by R. Olsen Oil Company and 
Atlantic Refining Company. 


a 


Ellis County, Kansas, has recorded a new oil discovery 7 
miles from the nearest pool, which local operators describe as 
the most important strike in the county in six years. Located 
on the farm of Mrs. Esther Kraus, the wildcat well found pro- 
duction at a depth of 3798 ft. In 12 hours, the hole filled 
1100 ft. with 36-gravity oil. The well was drilled by Pryor 
and Lockhart of Wichita. 


aN 


Humble Oil and Refining Company’s well, Continental 
Land and Fur Company No. 2 in the Deer Island area, Terre- 
bonne Parish, Louisiana, has been shut in after reports stated 
that it flowed gas and condensate through a '4-in. choke with 
a tubing pressure of 3650 lb. Pipe was perforated at 9565-70 
ft. Total depth of the wildcat was 11,470 ft., however, water 
was encountered and the well was plugged-back to 9578 ft. 


Kansas may have a new pool in Cowley County opened by 
Summitt Drilling Corporation and associates with the well 
MecNeisch No. 1, a wildcat in the CNE NW 35-31-4e, four 
miles northeast of Winfield, county seat. The drill penetrated 
the Burbank sand at 2943 ft. and found 11 ft. of sand with 
good saturation from 2946 to 2958 ft. Casing has been set on 
top of the Burbank for a production test, according to last 
reports. Summitt owns a one-half interest in the 1560-acre 


block around the discovery well. 


a 


A new Hunton lime pool has been opened in western Okfus- 
kee County, the first new strike in Oklahoma for October. The 
well is owned by The Mid-Continent Petroleum Corporation 
and associates—Eula Reed No. 1 NWC SE of 30-12-7e, west 
of Paden. After failing to find production in the Viola lime, 
the Simpson dolomite, first Wilcox sand, and the second Wil- 
cox sand, the well was plugged-back and perforated opposite 
the Hunton lime and obtained a quick fill up of the hole and a 


head flow to indicate a good well. 


a 


Young County, Texas, may have a new field south of 
Markley, in the S. Tynes survey. Talbot-Robitaille No. 1 
Pauline Ferguson was being tested in the Caddo lime at 
3838-49 ft. when the well blew in through the casing. Tubing 


was being run to complete the well at last reports. 








AVERAGE CRUDE OIL PRICES 
California Louisiana 
Kettleman Hills $1.23-1.29 Rodessa $ .88-1.20 
Playa Del Rey .80- .87 Gulf Coast .93-1.36 
i .73-1.13 
pened North Louisiana .98-1.30 
Wilmington .68-1.24 
Montana 1.00-1.15 Illinois 1.22-1.37 
Wyoming .45-1.15 
Kentucky 1.32-1.43 
Colorado 1.05-1.07 
New Mexico .70-1.15 Indiana -85-1.25 
Texas Ohio 
North Central .97-1.21 
Panhandle .70-1.12 Lima 1.17 
West Texas 80-127 Michigan 1.24-1.44 
Gulf Coast .93-1.48 
Darst Creek 1.14 Pennsylvania 
East Texas .80-1.27 Bendtend 3.00 
Taleo 79 
Southwest 2.65 
Kansas .93-1.25 —_—a 2.59 
Oklahoma .75-1.25 Buckeye 2.55 
Arkansas .94-1.36 Corning 1.31 


DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 


(Figures in bbl. of 42 gal. each) 








Week Week Week 

10.P:C. Ended Ended Ended 
Recommendations Sept. 26, Aug. 29, Sept. 27, 

September 1942 1942 1941 
Oklahoma 415,300 7368,550 378,600 424,750 
Kansas 285,300 2296, 900 290,050 258,650 
Nebraska 3,900 27 3,300 3,200 6,650 
Panhandle Texas 84,950 8,900 80,250 
North Texas 137,950 136,400 134,700 
West Texas 217,100 226,800 278,900 
Fast Central Texas $6,450 87,150 85,000 
East Texas 362,400 363,000 369,700 
Southwest Texas 165,300 200,350 218,000 
Coastal Texas 326,200 309,750 292,300 

TOTAL TEXAS 1,397,800 1,380,350 1,412,350 1,458,850 
North Louisiana ~~ 85000—~~S*«S7, 650 ~ 80,200 
Coastal Louisiana 231,550 240,550 255,100 

TOTAL LA. 334,800 330,050 335,300 
Arkansas ~ 81,900 73,000 its 75,600 
Mississippi 50,200 2 73,400 54,700 
Illinois 289,200 262,350 415,750 
Indiana 19,300 2 16,750 16,950 18,800 
Eastern (Not incl. 

Ill. & Ind.) 109,300 95,450 96,500 93,700 
Michigan 66,700 63,000 61,800 53,000 
Wyoming 93,400 94,950 90,900 $8,500 
Montana 22,800 21,700 22,900 20,600 
Colorado 7,000 6,600 6,550 4,850 
New Mexico 98,100 97,900 95,300 114,500 

TOTAL EAST inl’ hen aaa 

OF CALIF. 3,275,000 3,184,250 3,227,950 3,424,200 
California 791,500. 724,800 736,400 635,800 
TOTAL U. S. 1,066,500 3,909,050 3,964,350 4,060,000 


10.P.C. recommendations and state allowables represent the produc- 
tion of all petroleum liquids, including crude oil, condensate and 
natural gas derivatives recovered from oil, condensate and gas fields. 
Past records of production indicate, however, that certain wells may 
be incapable of producing the allowables granted, or may be limited 
by pipeline proration. Actual production would, under such conditions, 
prove to be less than the allowables. The Bureau of Mines reported the 
daily average production of natural gasoline and allied products in 
June, 1942, as follows: Oklahoma, 28,900; Kansas, 4,200; Texas, 
99,000; Louisiana, 18,900; Arkansas, 2,800; New Mexico, 5,400; Cali- 
fornia, 39,700; other states, 19,700. 


2Oklahoma, Kansas, Nebraska, Mississippi, Indiana figures are for 





week ended 7 a. m., September 23. 
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JELFLAKE 


Jelflake* stops mud losses in drilling 
wells and prevents loss of cement 
into porous formations during ce- 
menting operations. Jelflake mixes 
easily with drilling muds and cement 
slurries—stays in suspension and 
flows evenly. All Dowell stations 
and many supply stores carry ample 
stocks of Jelflake. 














‘incor’ CEMENTING 


Dowell Engineered Cementing Service incorporates the most 
important advancement the industry has witnessed in this 
field. Positive, automatic slurry control, developed and 
perfected by Dowell, is made possible by a cementing unit so 
expertly designed that the density of the slurry does not vary 
more than plus or minus 0.1 pounds per gallon. 
Dowell engineers are daily establishing new records of accom- 
plishment in applying this service to any of the following 
conditions: 

* Plugging back to upper horizons. 
Correcting faulty casing seats. 
Decreasing gas-oil ratios. 
Shutting off bottom hole water. 


Squeezing off corroded-out casing sections. 


+ + + + F 


Isolating prolific zones behind casing. 


DOWELL INCORPORATED 


Executive Office; MIDLAND, MICHIGAN 
General Office; KENNEDY BLDG. TULSA, OKLAHOMA 
Subsidiary of The Dow Chemical Company 
Trade Mark Re U.S. Pat. Off 


FOR Ol AND GAS WELL 
CHEMICAL SERVICE 






A OECADE OF SERVICE TO THE OFf1 AND GAS INDUSTRY 
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U. S. Crude Oil Stocks Gasoline Stocks—Total U. S.* 





















































wr 285,000,000 wm 100,000,000. . 
= 270,000,000 = 
,’ ’ - - 
~ 90,000,000. 
= 255,000,000. : = 
< 240,000,000. <  80,000,000_ 
OQ ea) 
| 225,000,000 | 70,000,000 
+ e = 3) . . 
3 ; eo = 
SctiktaaegcepPa 
gg ASHE <S Zc 
; *These figures include finished and unfinished gasoline stocks. Prior to January, 1941, this chart showed finished stocks only. Above statistics by American 
d Petroleum Institute. 
. . . o 
Summarized Operations in Active Fields for September, 1942 
FieLps | Completions Producers Rigs Drilling Depth of | No. Casing Gravity Type of 
| | Wells Production | Strings of Oil Tool Used 
TEXAS | | 
East Texas Sasa 7 32 28 6 3500-3700 | 2 40 Rotary 
Gaines County , ne sie | 4 3 4 4400-5584 | 2 22-35 Rotary 
Hockley County : aa 15 12 2 4800-6850 $ 20-30 Rotary 
Ector County. . Ape eae 6 4 3675-4377 2or3 32-36 Rotary 
Panhandle. . . pe aet ae 244 CO 20 5 | 1700-3900. | 2 40 Rot.-Cab. 
Nueces County......... ae ae 5 | : 7 3922-5878 | 2or3 | 21-54 Rotary 
& SS * peeeeepree sacs 5 | 2 4 3730-3935 2 42-43 Rot.-Cab. 
Hawkins Field. ....... neat ail 21 | 16 4 4495-4912 2 19-29 Rotary 
OKLAHOMA | | 
Okfuskee County..... : ae ca 7 6 3 3 2150-4125 2or3 38 Rotary 
KANSAS | | 
Russel! County..... ; TT 20 } 14 6 2926-3435 2 and 5 32-37 Rot.-Cab. 
Rice County ee cnis Saag teinia 4 8 5 8 ‘ | 3222-4085 | 2and5 42-48 Rot.-Cab. 
Barton County asa. 0 gtielehcle Bia 10 | 6 | 5. wid | 3290-3518 2 39-42 Rot.-Cab 
ILLINOIS 
Central Illinois........... ani 167 | 154 } 68 | 114 | 1425-4100 2 36-38 | Rot.-Cab. 
New Mexico j | | 
Lea County ; ; ocadie) oid viee'y(f 14 11 | 3 5 3150-4030 2 30-34 Rot.-Cab. or 
CALIFORNIA | | 
Kern County ..... Labrada ar 7 4 5 4 | 1840-11,450 | 3 or 4 14-30 Rotary 
Wilmington C ounty 10 6 4 6 3500-4000 | 2 and 3 18-20 Rotary 
Man 
wouldn 
4 it were 
Field Activities by States for September, 1942 ricer 
} a i a + vai a i : / ‘em for 
STATE Completions Producers Locations | Rigs Drilling Wells Production, 1941 Yes 
| 5 September _August | September August (September August | September — August September August (In Barrels) it’s do; 
. —— | a label i ee rl amen chieecicdeanions eal II, NEE RES nis : . . s doir 
| eee eee | 17 15 | 13 11 | 10 12 4 5 14 20 29,263,000 at hom 
7 CIIOUTUIG . «wc ccc ven 43 47 | 154 46 31 26 | 68 38 114 36 230,271,000 oil j ] 
Serer | 167 Wie | 153 169 55 a7 79 77 97 101 131,272,000 ame t 
Indiana...... 28 34 21 28 19 15 | 6 6 18 16 | 6,998,000 It’s t 
Kansas.... ada eee 142 145 133 140 | 87 2 15 17 46 39 | 82,733,000 days w 
Kentucky........ 2 5 1 2 | 2 3 Pees a, 4,790,000 ean 
Louisiana.............| 182 179 160 169 | 68 61 | i4 i3 i6 116,038,000 ) ment is 
= er ee 30 33 23 29 16 2 | 10 12 10 9 16,312,000 Operate 
ississippi . ; 4 8 2 4 ; eeiare mere re ae is kiine 15,528,000 Lovie: 
Montana. . 7 14 8 11 iota a oe Baie ater fee 7,440,000 : a 
DE i .card os aabee 5 ‘ 3 2 | 7 4 sates ease ‘ Reais 1,785,000 t ms. 
New Mexico......... 46 50 41 . 7 38 35 sy, ae a ; 39,109,000 > That 
New York............ | 65* 72* 58 66* | 56 68 sai ne ee 5,180,000 . BThey } 
Ohio ney eee 40 46 37 42 | 27 30 | ; = ae ee 3,342,000 7 on 
Oklahe ma Be aYi 122 127 115 113 | 33 40 7 11 76 75 154,817,000 machin 
Pennsylvania. . ie 114* 120* 108* 111* 98 103 : . arn i 16,700,000 
Texas eee 483 491 420 408 | 300 291 | 357 378 | 328 349 501,745,000 
West Virginia ee 35 31 | 22 24 | 16 18 j 7 9 7 10 3,418,000 : s 
Wyoming ere Meet i ae 1 ee me. e 2. Jou : 4 29,952,000 Wil: 
Total _...| 1532 1592 | _1472 1424 863 e538 | 566 568__|__—723 672 1 398,485,000 2 
‘Jacludes water-intake and pressure wells. 3 
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[oo Bad This 


’ 


Man alive! What this Wilson Power Rig 

wouldn't do to Hitler’s or Hirohito’s forces if 
it were a tank! Its ruggedness... stamina... 
power...and dependability... would knock 
em for a loop! 
__ Yes, too bad it isn’t a tank! But just the same 
it s doing an equally important job... right here 
at home... for Uncle Sam and operators in the 
oil industry. 

It’s this way. You can’t speak of drilling, these 
days, without wondering, “how long your equip- 
ment is going to last. How much will it cost to 
operate? How difficult is it to have repaired?” 
Logical questions, these, at a critical time like 
this. 

a, that’s the advantage of owning a “Wilson”. 
They have always had the stuff that “fighting 
machinery” is made of. Powerful. both in con- 


Wilson Sets the Pace! 


MANUFACTURING COMPANY, INC. 


GUY 


EXPORT 


REPRESENTATIVE @ 
PACIFIC 


COAST DISTRIBUTOR 
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struction and performance. Quality, from the 
smallest bearing to the biggest drive shaft. Con- 
servative in fuel, repairs and critical materials. 
That's “Wilson”. 

These facts should be kept in thought. For 
out of the chaos of present conditions a tre- 
mendous backlog is being built-up for the drill- 
ing industry. Just as in the past, the future 
demand will be for equipment that will not 
only get the job done, but do it better, faster, 
and more economical than ever before. That’s 
“Wilson”. 

When new and important power rig features 
are made available, you can bet that “Wilson” 
will introduce them first. Our engineering re- 
search activities never stop. “Wilson” means 
leadership in power rigs. “Wilson” means the 
best buy in equipment for you! 


\ 


E. DANIELS @” 30 


ee eee ee Oe ee ee a Pe 


ROCKEFELLER 


LONG 


Isn’t a Tank! 


KEEP YOUR RIG IN 
FIGHTIN’ SHAPE 


Keep rig properly lubricated. Too much is 
as injurious as too little. Watch this closely! 


Careless operation means destruction to a 
rig. Take precaution! Use discretion! 
Keep rig in proper adjustment. If adjust- 
ments are necessary which you cannot han- 
dle, let us know at once! 

Establish a frequent check up schedule. 
Check tension of all chains; look for leak- 
age of oil around oil bath guards; inspect 
parts that are beginning to wear and those 
that need repair. Keep ’em running! 
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MAJOR Refining ACTIVITIES 


| & finance completion of its new refinery at Clarkson, 
near Toronto, Canada, the British American Oil Produc- 
ing Company has issued $3,000,000 in debentures. The sum 
is also expected to defray cost of new construction of other 
plants in Canada required for war production. 


The refinery is manufacturing aviation gasoline and lubri- 
cants. The first shipment of 20,000 bbl. of crude oil was un- 
loaded at the refinery by the tanker Britamolene from Toledo, 
Ohio. All crude oil supplies will be stored until operation of the 
refinery begins. 


a 


Operation of an aviation gasoline plant as a “nucleus plant” 
as the coéperative project of eight Mid-Continent refiners has 
received formal approval under the refinery conversion pro- 
gram of the Office of Petroleum Coordinator. The eight com- 
panies are Anderson-Prichard Oil Corporation, Rock Island 
Refining Company, Bell Oil and Gas Company, Panhandle Re- 
fining Company, W. T. Waggoner Estate, Oil Division, La 
Salle Petroleum Corporation, Cosco Oil Company, and Ben 
Franklin Refining Company. These companies have formed a 
Delaware corporation under the name of Associated Refin- 
eries, Inc. 

Approved by the OPC and the War Production Board, 
Donald M. Nelson, WPB chairman, issued a certificate to the 
attorney general stating that the project is requisite to the 
prosecution of the war and providing antitrust immunity. 


The plant, situated near Duncan, Oklahoma, is under con- 
struction with most of the materials already ordered by 
Frick-Reid Supply Corporation, general contractor. 

a : 

Plans for a synthetic rubber plant to produce 3000 tons 

per year of buna rubber are being negotiated by a Rumanian 


company and the German I. G. Farbenindustrie to be built in 
Rumania, according to a report carried by the European press. 


a 


The Ofhce of Price Administration has removed price ceil- 


ings from agricultural components of furfural, which was 


Secretary of the Treasury Morgenthau has announced that 
a letter of intent has been issued to engineers who will handle 
dismantling of two domestic refineries for shipment to Russia 
as the nucleus for an aviation gasoline plant in the interior of 
that country. 

As the material from the two salvaged plants will not be 
sufhcient for the proposed nucleus, additional new equipment 
will be supplied to the shipment. 

Location of the plant in Russia is not known. The equip- 
ment will be shipped to an undesignated port for erection for 
the earliest possible production. According to Washington re- 
ports, the salvaged plants are at Tyler and Longview, Texas. 


> 


A revision in its La Rosa field cycling operations has been 
proposed by the Stanolind Oil and Gas Company to increase 
the efficiency of the project under the existing shortages of 
materials. It is believed that the plan, although suggested for 
cnly one field, may become a pattern for approximately similar 
cenditions in other districts. The case has been reviewed before 
the Texas Railroad Commission. 

Gas is being produced in the field for the cycling plant from 
a 5600-ft. sand and a 5800-ft. sand. At 5300 ft. another gas- 
condensate sand has been discovered. The company is now 
interested in cycling the gas from the newly found sand, how- 
ever, the War Production Board has rejected the application 
for the materials needed to drill the additional wells in the 
lower sand. As an alternative, the company is applying for 
Railroad Commission authority to temporarily shut-off pro- 
duction of the lower oil-producing sands in five wells and 
recomplete the wells in the new gas-condensate sand. 

After the gas-condensate sand at the 5300-ft. level has 
been exhausted, approximately with a four year’s life, the 
sand would be plugged-off and the wells recompleted in the 
oil sands at the shallower levels. 


a 


. Oscar L. Cordell, president of the Bareco Company, has 
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announced that the com- 
industry as a solvent for re- Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks pany’s refinery at Corpus 
ae ; rie Week Ended September 26, 1942 aie eae ‘ 
fining lubricating oils be- A.P.1. Figures Christi, Texas; which was 
, ‘igures ji sands . of 42 gal. each) : 
fore the war. Removal of ances ee a eee ote re — constructed four years ago 
erce Py 
the price ceiling was done Percent Daily Avg. Operated Total ; at a cost of more than $1,- 
E di . : h Potential Crude of Total — oe q “| 
as an aid in tripling the ca- Capacity Runsto Capacity Fue and Fue 500,000 and with a capa- 
ji _ : DISTRICT Reporting Stills Reporting Stocks Oil Stocks : é P 
pacity for the production *Combined : East city of 10,000 bbl. of 
aa Coast, Texas Gulf, i 
of furfural as one phase of Loulsinns Gulf, crude oil per day has been 
: Nor uisiana- : : 
the synthetic rubber pro- Arkansas, and 7 sold to Bechtel-Price-Calla- 
3 Inland Texas 88.2 1,689 69.2 38,807 41,873 ‘ou . A 
gram. Appalachian 84.8 160 90.9 2,850 1,216 han, Inc., of San Francisco, 
: Ind., Ill., Ky. $3.3 746 92.8 14,143 91857 
According to reports, a Okla., Kans., Mo. $0.1 352 84.6 6,558 3,295 California, agents for the 
Rocky Mountain 48.0 102 69.4 1,774 1,005 E . 
new government plant for California 89.9 753 92.2 16,418 66,956 engineering department of 
r TOTAL U. S.— 4 A 
production of furfural is B. OF M. BASIS the United States Army. 
: ‘ SEPT. 26, 1942 85.6 3,802 79.2 180,550 124,202 — , _ 
being constructed in the TOTAL U. S.- No information regarding 
< h B. OF M. BASIS ; NE: 
South, where it is favor- SEPT. 19, 1942 $5.6 3,713 77.4 280,882 123,777 the consideration involved 
‘ U.S. B. OF M. 7 
ibly situated because the BASIS SEPT. 27, was released, however. Cor- 
. . P ‘ 1941 1,031 80,005 155,826 
principal raw materials, in- dell stated that the plant 
= *At the request of the Office of Petroleum Co-ordinator. 
cluding cottonseed hulls 1Finished 71,831,000 bbl. ; unfinished 8,719,000 bbl. would be shut down Octo- 
, “Revised upward in combined area by 89,000 bbl. due to error by report- - 
and tton-seed-hull bran, ing company. Unfinished gasoline stocks are therefore also revised to ber 15 and dismantled and 
: ‘ 8,536,000 bbl. i 
are pr !sced in quantity. 7 moved to a new location. 
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xt Cost of treating heavy wet oil reduced 
by well-planned installation of electric 


dehydrating units 


by Hiden A a 


Pacific Coast and Foreign Editor 


ge aaigametceg by the urgent need 
for greater heavy oil production, 
Union Oil Company has recently com- 
pleted a Petreco electric treating plant 
to handle more effectively the wet oil 
produced in a California field. The oil 
from this area ranges in gravity from 8 
to 17.5° A.P.I. with the wet oil averag- 
ing 15° A.P.I. This oil has a high vis- 
cosity even for its gravity and the 
measured viscosity of some of the wet 
oil has been as high as 200,000 seconds 
Saybolt at 80°F. The viscosity of the 
wet oil being treated ranges from 20,- 
000 to 30,000 seconds Saybolt at 
100°F, 

This is probably the most difficult oil 
to treat in California and the plant was 
designed to effect economy as well as 
ethciency. The design and construction 
of the plant is such that the treating 
costs are expected to be approximately 
one-fourth of what they were previ- 
ously. The plant as now in operation 
was expected to take care of production 
up to the middle of 1943, but due to the 
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heavy oil requirements of the State it is 
already running at nearly its rated ca- 
pacity. The design, however, provides 
for expansion and some of the equip- 
ment for increased capacity is already 
on hand. 

The treating plant at present consists 
essentially of 8 electric dehydration 
units, 4 heaters, 2 pumps, and necessary 
tankage and piping as indicated in the 
accompanying flow sheet. It is entirely 
automatic in operation. The net quan- 
tity of oil being taken from the dehy- 
drators is approximately 10,000 bbl. 
daily. When expanded the plant will 
have 12 units with a gross capacity of 
22,000 bbl. daily. 


Plant Flow 


Only the wet oil from the field passes 
through the plant. The average cut of 
this oil is 32 percent and the gas is taken 
off by low-pressure separators in the 
field. The vapor pressure is 25 Ib. at 
190°F. The dry oil from the dehydra- 
tors averages 1.5 percent cut. 
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JOHN E. SHERBORN: 


who was in charge of the design and installa- 
tion of the treating plant discussed in this arti- 
cle, and who made the information available, 
graduated from California Institute of Tech- 
nology with B.S. degree in 1934—From 1934 to 
1936 was A.P.I. Research Fellow at that institu- 
tion, working with Doctors Lacey and Sage on 
Project No. 37—Joined the engineering staff of 
the Union Oil Company in 1936 to work on 
production engineering problems—During the 
next 5 years was instrumental in the develop- 
ment of core analysis, having charge of the 
company’s core analysis laboratories—Iin Sep- 
tember, 1940, assumed charge of dehydration 
within the company and in March, 1941, was 
transferred to the Process Engineering Depart- 
ment—During the period he has been with the 
Union Oil Company, Sherborne has received 
the degree of M.S. in petroleum engineering 
from the University of Southern California and 
has for the last several years taught in the 
Petroleum Engineering Department of Univer- 
sity College, U. S. C. 
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Fig. 1. Flow diagram of treating plant. Solid lines show equipment and lines 
now in service. Broken lines indicate expansion plans 


— 72 Skim Ford 
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The wet oil is piped through a 12-in. 
line to a 37,000 bbl. tank, which serves 
as a storage and balance drum. Here the 
water that settles is constantly bled off 
and piped to the skim pond. The tem- 
perature of the oil in this tank is raised 
by the influx of hot waste water from 
the dehydrators, the water being carried 
to the intake by a 6-in. line made of in- 
sulating and non-corrosive material. 
The temperature of the water is ap- 
proximately the same as when it comes 
from the heaters. 

Because of the high viscosity of the 
oil it was necessary to provide large suc- 
tion lines to the pumps and resulted in 
the selection of 18-in. pipe. The pumps, 
10 by 8 duplex reciprocating pumps 
driven by gas engines, are submerged 
5 ft. in order to provide flooded suc- 
tions. The manifold between the pumps 
and the heaters was designed for the 
discharge from three pumps, thus 
capacity is provided for a third pump 
that will be installed when the plant is 
later enlarged. 

The oil is heated in direct-fired tubu- 
lar heaters of which there are now four 
in service. Each has an output of 
3,500,000 B.t.u. per hour and the tem- 
perature of the wet oil is here raised to 
180°F. The heaters are equipped with 
automatic combination burners for 
either gas or oil. One burner operates on 
either fuel and requires but 60 seconds 


LD DB BPP 


Electric dehydrating units just after 
being put into service and before 
all were painted 
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time to change over from one fuel to 
the other. 


Dehydrators Automatic 


The electric dehydrators are com- 
pletely automatic. They operate on a 
current of 28,000 volts and the instal- 
lation includes double transformer 
hook-ups. The shell of each unit is 10 ft. 
in diameter and provides for 36 lb. per 
sq. in. working pressure. It is important 
in this plant to keep the pressure rela- 
tively high to prevent any gas leaving 
the oil during dehydration and requires 





that a working pressure of 34 Ib. per 
sq. in. be maintained at all times. The 
shells are insulated, because the density 
or gravity of the oil is very close to that 
of water and it is important to keep the 
heat constant. This temperature control 
keeps conditions in the unit constant, 
permitting complete separation to take 
place, which might not be the case with 
fluctuating temperatures. 

The dehydrating units are equipped 
with multiple-field, concentric-ring 
electrodes and have a wide lower field 
with low gradient voltage across it. The 
dry oil is removed continuously from 
the top of the units, and the separated 
water is drawn off intermittently by 
means of automatic electrically con- 
trolled valves. 

Oil “rejects” from the plant as well 
as from the skim pond are picked up 
automatically and pumped back by 
float-operated pumps into the suction 
line of the wet oil pumps feeding the 
units, this in order to prevent aging of 
the oil. The hot waste water is pumped 
automatically to the tank. The waste 
water from the skim pond flows by 
gravity to the ocean. 

The “dry” oil from the dehydrators 
is carried by a 10-in. line to a tank into 
which dry oil from the field also flows. 
The cool oil from the field here mingles 
with the hot treated oil, the vapors of 
which are kept in solution by the cool 
oil. 


It will be observed from the flow 
sheet that all piping is of large diameter 
so that in the event of a shut-down, the 
plant can be started-up without too 
much pressure. 











Straightening a crooked joint of 
pipe prior to cleaning 
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Reconditioned Pipe to be Laid 
as Defense Line 


| geese of the government-owned 
pipe line in an eastern state began 
early in October, and according to pres- 
ent plans, will be completed by Decem- 
ber 15..The line, which is being con- 
structed of second-hand equipment, 
taken from a line of the American Lib- 
erty Pipe Line Company, will have a 
daily capacity of 35,000 bbl. of petro- 
leum products. Barges will deliver the 


finished products to the point of origin, 
from where they will be delivered by 
the new pipe line to its terminus. From 
that point, distribution will be by barge 
to consuming centers along the Atlan- 
tic Coast. In addition to augmenting 
the supply of fuel reaching the eastern 
states, a substantial benefit, as pointed 
out by Deputy Coérdinator Ralph K. 
Davies, will be to reduce the need of 
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Taking-up pipe with a pipe-line reclaimer 
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xt Pipe from American Liberty line being used in eastern 
state—Takeup and reconditioning procedures 


supplying East Coast areas by the Plan- 
tation Pipe Line. The latter will then be 
able to pump straight through to its 
terminus. 

The Defense Plant Corporation will 
own the 185-mile, 8-in. line and the 
American Liberty Pipe Line Company 
of Dallas will be the operating com- 
pany. 


Takeup and Reconditioning 
Methods 


Although the 7-year old American 
Liberty line: was still in use, because 
other pipe-line facilities were available, 
officials of the company some time ago 
signified to the government their will- 
ingness to take up the line and re-lay it 
as an aid to the war effort in helping to 
relieve the fuel scarcity in the East. 

After taking up the line the pipe 
is being reconditioned before being 
shipped and is ready for the pipe-laying 
crews when it reaches its destination. 
More than half of the pipe already has 
been shipped, part by rail and part by 
waterway. 

Two contractors are handling the 
takeup and reconditioning work, meth- 
ods varying in some details. The pro- 
cedure of one contractor is to uncover 
the pipe with a ditching machine, after 
which it is removed from the ditch by 
tractors equipped with winches, and 


placed on skids above the trench. 
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Beveling pipe in central reconditioning yard 
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A traveling-type cleaning machine is 
passed over the pipe removing dirt, 
scale, and rust. The final step before 
loading on trucks for transportation to 
a central yard for further recondition- 
ing, is to torch-cut the pipe into 50-ft. 
lengths. 

A method of takeup different from 
usual practice is being used by the sec- 
ond contractor. The equipment used is 
a pipe-line reclaimer and its feature is 
the rapidity with which it uncovers 
pipe and brings it above ground. The 
Operation is in two principal steps: cut- 
ting the earth from beneath and along 
the sides of the pipe, and removal of 


pipe from the ground. The reclaimer 
used for the first operation resembles 
a section of pipe split in half length- 
wise. The blades are 34 in. thick, 8 in. 
wide, and 6 ft. long. The front edge of 
the shoe or blade is beveled so that as it 
is pulled forward by tractors dirt is fed 
between the pipe and the shoe. This pre- 
vents the shoe from hanging up on col- 
lars or welds, and the down suction 
equalizes the strain that it takes to force 
the blades through the earth and pre- 
vents upward strain on the pipe. The 
blades are run at an angle of approx- 
imately 45 degrees, depending upon the 
depth of the pipe, the blade being self- 
adjusting. 
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Cleaning pipe on the line with a traveling-type machine 
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For the second step the equipment 
used is the same as that described ex- 
cept that the point at which the blades 
fasten to the shoe is higher and farther 
back, the object being to distribute the 
weight of the pipe over the full length 
of the shoe. The blades in this case are 
26 in. in length. The pipe is raised about 
8 in. above the bottom of the ditch by 
this operation. Approximately 50 ft. to 
the rear of this operation the pipe rests 
on a cradle carried by a sideboom trac- 
tor, which raises the pipe to 16 in. above 
the ground’s surface. With the pipe thus 
raised it is an easy matter for workmen 
to place skids beneath the pipe for sup- 
port. To illustrate the specd with which 
pipe can be removed from the ground, 
20,000 ft. can be taken up in an 8-hour 
day operating under normal conditions 
and with ample power, according to the 
contractor. 


Central Yard 


After the pipe is hauled to the central 
reconditioning yards, the bent sections 
are sorted and sent directly to a hydrau- 
lic straightening machine. The rest of 
the pipe is stacked adjacent to a station- 
ary-type cleaning machine, equipped 
with cutter knives and brushes to re- 
move rust and dirt. After this operation 
the clean condition of the pipe permits 
the inspectors easily to detect the bad 
areas, which are marked either to be spot 
welded or junked. All pits as deep as 
one-fourth the wall thickness of the 
pipe are spot welded. Most of the ends 
are beveled in the field when the pipe 
is cut into 50-ft. lengths. When bad 
bevels occur, however, the ends are 
again beveled in the central yard and 
this is the final operation before the 
pipe is stacked for loading on trucks 
that move it to shipping points. 

The takeup and reconditioning work 
is continuing as the line is being laid. In 
all a total of 1,029,000 ft. of pipe will 
be taken up, which is of two weights, 
the heavy pipe weighing 24.69 lb. per 
ft. and the light pipe 19.48 Ib. per ft. 
Although it has been in the ground for 
a good many years, the pipe is in ex- 
tremely good condition. Of the first 80 
miles of the line taken up only about 
600 ft. of pipe had to be scrapped. 

The line’s seven stations have been 
dismantled and are being shipped to 
provide the power for the new line. 


Contractors 


Anderson Brothers and Fredell Con- 
struction Company are the contractors 
taking up and reconditioning the line. 
Anderson Brothers also were awarded 
the contract for laying the line. 


A 


wo OW 


THE PETROLEUM ENGINEER, October, 1942 


eae S: 








Houdry Process Applied to 
Manufacture of Butadiene 


P 720.1 


xt Two-stage dehydrogenation process provides 


butadiene for synthetic rubber production 


by e H Trager, Rk C add anh C. kR oe a 


Bee shortage of natural rubber 
caused by the war led logically to 
the application of the Houdry process 
to the production of butadiene. Hou- 
dry’s research of catalytic processes 
since 1923 and experience gained in 
large-scale cracking and aviation gaso- 
line plants employing his process are 
fully utilized in the design of plants for 
producing butadiene. 

This article deals with Houdry’s 
two-stage dehydrogenation process for 
production of 15,000 tons of butadiene 
per year in each plant. Such a plant is 
now being built by Sun Oil Company 
for the Defense Plant Corporation. 
This size plant is suited for smaller re- 
fineries and for natural gasoline and 
cycling plants where a sufficient supply 
of butane is available. It also can be 


struction of its plant so that of the esti- 
mated gross expenditure for this proj- 
ect of $3,254,420 the actual value of 
the material to be used is $1,720,000, 
and only $313,686, or 18.2 percent, of 
this amount is represented by new criti- 
cal materials requiring priority. The 
total weight of the material to be used 
in this project, excluding masonry and 
lumber, is estimated at 6025 tons, of 
which 80 percent, or 4822 tons, con- 
sists of existing or second-hand equip- 
ment and only 20 percent of the weight 
of the total materials entering into the 
contemplated construction requires pri- 
ority. 

A plant designed for this process can 
be completed and placed in operation 
within six months after construction 
has begun. After the war these plants 


may be converted into units for pro- 
duction of high octane gasoline and 
components of aviation gasoline at rea- 
sonable cost. 


Ample Supply of Feed Stock 


Butane is used as charging stock, al- 
though a mixture of butane-butylene 
can be used and the first stage of the 
dehydrogenation process eliminated. 

Butane, however, is preferred because 
it is available in large quantities in rel- 
atively pure form at refineries, as a by- 
product of alkylation processes for the 
manufacture of aviation gasoline, in 
natural gasoline and cycling plants. 
Furthermore, the use of butane does not 
reduce the raw material needed for the 
100-octane aviation gasoline program 
as would be the case if butylene were 





TABLE | 

Estimated cost, based on all new material, 

for a Houdry combined two-stage dehy- 

drogenation and single-stage purification 
plant for production of 15,000 tons 
of butadiene a year 


I. Process plants 


a. Dehydrogenation plant . $1,902,825 
b. Purification unit 955,000 
c. Auxiliaries—services and 

utilities ; 559,100 
Total. . ; $3,416,925 

II. General administrative, purchasing, 

engineering, and development ex- 
pense... 225,000 
I1J. Grand total $3,641,925 











erected in natural gas fields where bu- 
tane is separated from natural gas, and 
the rest of the de-butanized gas may be 
piped away to serve as gas fuel or stored 
in the ground. 


Economy of Material 


The design of these small butadiene 
plants permits the use of 60 to 75 per- 
cent of material either existing at such 
plants or easily available as second-hand 
equipment. Sun Oil Company has 
found sufficient material for the con- 

'Chief Engineer, Sun Oil Company. 


“Houdry Process Corporatien. 
Consulting Engineer, Sun Oil Company. 


Carbon steel plate 

. Structural steel 

. Reinforcing steel 

. Steel tubular material 
. Steel forgings. 
Forged-steel valves 
Cast-steel valves 
Cast-steel castings 

. Carbon-steel bolts. . 


oom whe 
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Total carbon steel 


0. Cast-iron castings 
1. Cast-iron castings (heat resisting) 
2. Cast-iron valves 


Total cast-iron 


13. 27 percent chrome-steel plate 

14. Low alloy steel bolts 

15. Cast-brass valves 

16. Brass tubing 

17. Brass and bronze plates and bars 
18. Copper cable and bars 

19. Lead cable covering 


Total non-ferrous materials 


20. Machinery , 
(Compressors, exclusive of refrigeration 
21. Electric motors, number... . 
(exclusive of refrigeration 
22. Transformers 
23. Switch gear 
24. Instruments and controls 
25. Special equipment (cycle timer, etc. 
26. Insulation . 
27. Welding rod—alloy 
28. Welding rod—carbon steel 





TABLE 2 
Material requirements for Houdry combined two-step dehydrogenation and purification 
plant for production of 15,000 tons of butadiene a year 


Weight, tons 
Dehydrogenation Purification 
and separation unit Total 
unit 
293 250 543 
484 143 627 
63 19 82 
1015 360 1375 
68 38 106 
3 2 5 
234 38 272 
109 109 
10 3 13 
2279 853 3132 
42 34 76 
15 15 
25 13 38 
S2 47 129 
30 30 
10 3 13 
l l 2 
19 19 
63 63 
16 16 
. 2 S 
105 3 108 
465 60 525 
2450 hp. 470 hp 2920 hp 
4 5 9 
295 hp 191 hp 486 hp. 
2 2 
2 2 
4 3 12 
3 3 
375 125 500 
3 3 
24 s 32 
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used as feed stock for the production of 


butadiene. 

A careful survey of the potential 
normal butane production at natural 
gasoline plants and refineries in the 
United States based on actual 1941 pro- 
duction figures published by the U. S. 
Bureau of Mines and published data for 
the first five months of 1942 permit 
the following estimate of potential 
n-butane production for the current 
and future years up to 1944 inclusive: 

From natural gas at gasoline plants, 
92,000 bbl. per day; 

From cracking processes at refineries, 
36,700 bbl. per day; 

Present in crudes run, 50,400 bbl. 
per day. 

Normal butane is, therefore, available 
to the extent of at least 175,000 bbl. 
per day. 

Due to the high yield of butadiene 
obtained from butane in the Houdry 
process, 44 plants of this type, each 
charging 677 bbl. of butane or a total 
of about 30,000 bbl. daily, can produce 
660;000 tons of butadiene annually, 
sufficient for the final production of 
880,000 tons of rubber, or the entire 
tonnage proposed at present by the 
Government to be produced from 
petroleum. 

By making fullest possible use of ex- 
isting equipment, an expenditure for 
new critical material of less than $40,- 
000,000 would sufhce to build these 
plants. The first 300,000 tons of annual 
capacity of butadiene could be in oper- 
ation within 6 to 7 months and the 
total required capacity of about 600,- 
000 tons within 9 months after begin- 
ning of construction. 


Design of Plant 


All Houdry plants are designed to 
operate on very short on-stream periods. 
Each on-stream period is followed by a 
regeneration step, whereby carbon de- 
posited on the catalyst is removed and 
the catalyst maintained in a very ac- 
tive condition. The useful life of the 
catalyst is expected to be more than six 
months. Due to the relatively pure 
form of the charging stock the carbon 
deposit is comparatively small. 

High yields obtained in this process 
reduce the amount of charging stock 
required and, consequently, also the size 
of equipment necessary to produce a 
given amount of butadiene. 

Operating temperatures are relative- 
ly low so that requirement for mate- 
rials and expensive alloy steels is kept at 
a2 minimum. 

Likewise, utilities, such as steam, 


fuel, power, and water required are low 
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TABLE 3 


Utilities required for a Houdry 
combined two-stage butadiene plant 
and purification plant to produce 
15,000 tons per year. 


Electric power 33,600 kw-hr. per day 


Fuel oil or gas (80,200,000 

B.t.u. per hr.) 309 bbl. per day 
Steam 2,040,000 Ib. per day 
Cooling water circulation 10,000 g.p.m. 
Makeup water for cooling 300 ¥.p.m. 


If process steam is first expanded 
through drivers the above electric 
requirement may be correspond- 
ingly reduced. 

The above electric power require- 
ment includes refrigeration equip- 
ment. If steam- or gas-driven re- 
frigeration compressors or steam 
jet refrigeration is used, the power 
consumption may be reduced by 
18,000 kw-hr. per day. 











and less material is needed for plant and 
equipment to supply them. 

The equipment of the dehydrogena- 
tion unit for production of butadiene is 
similar to that used in the existing 
Houdry catalytic plants. The reactors, 
or catalytic vessels, six in number, are 
of simpler design than in cracking 
plants. 


The Process 


The charging stock, butane, is sub- 
jected to dehydrogenating conditions in 
the reactors in two stages. The first 
stage yields butane, butylene and light- 
er gas. The butane and butylene por- 
tion is concentrated in a vapor recovery 
system to produce the charge for the 
second dehydrogenating stage in which 
the butadiene production is effected. 

The heat required for the chemical 
change of butane to butylene and from 
butylene to butadiene is provided by 
burning the carbon deposit on the 
catalyst during the dehydrogenating 





stages. The regeneration of the catalyst 
is accomplished by burning the car- 
bon deposit by passing air through the 
catalyst. The reactors possess sufficient 
heat storage capacity to eliminate wide 
temperature fluctuations, and pressure 
and rate of flow are regulated to balance 
the heat required for the chemical re- 
actions with the heat supplied by the 
burning of the carbon deposit. 

The Houdry process, so far as we 
know, is the only process that developed 
the technique of utilizing the adiabatic 
cycle of heat produced during the 
burning cycle of the carbon as the prin- 
cipal source of heat required for the de- 
hydrogenation cycle. 

The separation and purification of 
butadiene may be effected by one of the 
available purification processes. 


Yield 


The high yield of butadiene obtained 
in the Houdry process as shown in the 
following table is the result of its un- 
usual operating cycle. 

Overall material balance for 

15,000-ton-per-year Houdry buta- 

diene plant 


Percent 
eS rr 
Catalyst deposit (burned in 

the process) ..... 98 
Butadiene. . ... . . 66.9 


100.0 

This material balance allows for 

losses in butane absorber and is 

based on 90 percent recovery of 

the butadiene in the purification 
process. 

As secrecy orders issued by the U. S. 
Government preclude their disclosure, 
full details of the process cannot be 
given except when permits are obtained 
by persons or companies interested in 
the erection of plants to utilize the 
process. 





1. Electric power 
Fuel oil burned (6,000,000 B.t.u per bbl 


Steam (from fuel or gas 

. Cooling water 

Make-up water 

6. Operating labor: 
Process plant—10 men at $1.20 hr 
Laboratory—5 men at $1.20 hr 
Undistributed !abor and supervision 

7. Catalvst 

S. Solvent 

9%. Inhibitor 


€ percent of $3,036,420. 
11. Taxes, insurance—1 percent of $3,036,420 


2. Total operating cost 
3. Butane charge 


14. Fuel gas credit 


16. Royalty at $0.00125 per lb. butadiene 
17. Total cost (exclusive of amortization 


66.9 percent yield from butane per !b. 





TABLE 4 
Estimated production cost for a Houdry combined two-stage butadiene plant to produce 
15,000 tons per year, including purification plant 


10. Maintenance (exclusive boilerhouse and water svstem 


15. General administrative costs $0.075 per lb. butadiene 


18. Cost of butadiene (exclusive of amortization) based on 


Base price Quantity per day Calendar day 


$0.007 per kw-hr. 


33,600 kw-hr. $ 235 

1.10 bbl. did. 309 bbl 340 
in Tex. or Okla. 

0.33 per M. Ib. | 2,040,000 Ib. 673 

0.008 per M. gal. 10,000 g.p.m. 115 

0.15 per M. gal. | 300 g.p.m. 65 

288 

144 

100 

165 

216 

10 

500 

83 

$ 2,934 

$0.06 gal. 677 bbl. 1,706 

2.52 bbl. 
1.10 bbl. 15 bbl. 174 (Cr.) 

684 

115 

$ 5,265 

£0.06421 
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Section of line ready to be lowered 
into ditch 


FFE I PIII LID DD DO 


A PETROLEUM 
{ENGINEER 


te 


Senda 
by 
Koy W | ie 


Oklahoma Natural Gas Company 


P 623. 





Need for Increased Gas Supply 
Prompts Line Construction 


xp Three weights of pipe used in laying extension to Oklahoma 
Natural’s system—Line to be operated at downstream pressure 


of 1000 lb. 


IGURES released by the American 

Gas Association show that indus- 
trial natural gas sales increased 18.8 
percent and domestic and commercial 
sales increased 5.0 percent in 1941 com- 
pared with the preceding year. Noting 
this rapid increase in sales and estimat- 
ing further potential demands, execu- 
tives of several gas companies, particu- 
larly those serving defense areas, began 
arranging for additional gas supplies and 
facilities for transmission. This resulted 
in the construction of many miles of 
important gas lines, among them being 
what is termed the 1000-A line recently 
completed by the Oklahoma Natural 
Gas Company. 

The line is 1234 in. O.D., and de- 
scribes an almost straight line 96 miles 
in length to form one side of a triangle, 
thus lending considerable flexibility to 
the entire system as well as additional 
volume. This location and with other 
inter-system tie-ins, permits the dis- 
patching of gas to the many Oklahoma 
markets in addition to supplying an 
army camp, and defense projects. 


Construction Features 


Construction of the line began May 
19, after preliminary engineering de- 
tails had been completed and the right- 
of-way purchased. The project was 
completed in 76 working days on 
\ugust 26. Considering the adverse 


weather conditions during the first days 
of construction this was excellent time. 


Three weights of pipe were used. The 








ROY W. PARKER 


has been in the employ of the Oklahoma Nat- 
ural Gas Company for about 16 years, serving 
in the measurement department, the meter 
repair department, as assistant chemist, as 
chief chemist, and now as industrial sales engi- 
neer—Prior to his affiliation with Oklahoma 
Natural he had been employed in the refining 
department of The Texas Company, from 1923 
to 1926—He is a graduate of Southeastern 
State College. 
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upstream 8 miles consist of pipe weigh- 
ing 41.50 Ib. per ft., the next 13 miles 
are of 37.45-lb. pipe, and the remaining 
75 miles, where pressures will be lower, 
is 34.55-lb. pipe. The minimum yield 
point of the pipe in actual tests was 
51,500 Ib. per sq. in. Specifications 
called for 0.30 percent maximum car- 
bon content and a 45,000-lb. yield. 
Grade B electric-welded pipe in double 
random lengths was used. This was elec- 
tric-welded first with an \4-in. stringer 
bead, then a ;'5-in. follow weld, and 
finisl:ed by two ;',-in. beads. Test cou- 
pons for testing weld yield strength 
were cut periodically and subjected to 
maximum fracture tests by hydraulic 
stress. Bends were made cold, usmg 
tractor power and binding supports. 
Experience and technique in this meth- 
od held the rejections caused by buck- 
ling to a minimum, although there 
was an unusual number to make because 
of the uneven terrain. Pipe coverage was 
approximately 30 in. except for gather- 
ing lines, which was 60 in. 

Welded and lubricated plug valves 
were placed in the line at 8-mile inter- 
vals. Downstream pressure will be 1000 
Ib. and terminus pressure approximately 
375 lb. Expected delivery capacity into 
main transmission system is 60,000,000 
cu. ft. per 24 hours. 


Heavy line pipe ot 2000-lb. working 
pressure, necessary tor the high shut-in 
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Backfiller covering pipe in trench 
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pressures in this field, extends to wells 
as gathering terminals. These terminals 
are all connected to wells having a 
capacity of 100,000,000 cu. ft. or more 
per day and converge at a central point. 

Measuring and pressure control in- 
stallations are of the conventional ori- 
fice meter setting type. The higher pres- 
sures involved, however, necessitated 
heavier gauge equipment and the use of 


2000-lb. orifice meter springs and 
charts. Automatic heaters of the in- 
direct type were placed on the indi- 
vidual wells to reduce freezing trouble. 


To Dehydrate Gas 


All gas will be dehydrated, as the 
hydrate point of 1000-Ib. gas is 62°F 
Several methods of procedure in this 
operation are now used in the gas in- 
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Straight-away ditching using heavy-duty equipment 
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dustry; the principal ones are the di- 
ethylene glycol type plant and one using 
a solid absorbent. After checking the 
theoretical behavior to be expected of 
gas under these conditions and finding 
the margin of safety too small with the 


glycol method the solid absorbent type 


was selected. The drying media used is 
activated alumina, a product of bauxite. 
This was chosen for the following rea- 
sons: 

1. Greater capacity for dew-point 
depression. 


2. No tendency to form solidifica- 
tions under high pressure. 


3. Apparent availability of absorb- 
ent, 


4. Simplified process of reactivation. 

5. Apparent freedom from entrain- 
ment losses. 

6. Low operating cost. 


Although the trend to higher operat- 
ing pressure is comparatively recent no 





One of the difficulties encountered 
was due to cave-ins during the rainy 
days of construction 





major difficulties are anticipated. Oper- 
ation such as will exist on this line will 
permit further study in measurement, 
however, especially pipe-line flow char- 
acteristics and the influence of super- 
compressibility at such pressures. 

E. M. Campbell and Company was 
the contractor in charge of construc- 
tion. 
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Fig. 4. Petroleum storage tanks; a four- 
track mainline railroad; a distillery; 
other factory buildings—all are com- 

bined in this model 
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Part 2 (Concluded) 





Camouflaging the Industrial Plant 
From Aerial Attack 


7. hide or obscure adjacent refer- 
ence points even several miles away 
is as necessary as to do so to the target 
itself. If the enemy is to be kept from 
rapidly penetrating our mask, we must 
resort to area camouflage. In this model, 
it will be seen that we have taken full 
advantage of common physical char- 
acteristics of the river above and below 
the actual target. 


Co-operation of All Needed 


Of course, in a real problem, such 
total camouflage can only be accom- 
plished with the understanding and co- 
Operation of everyone in the target area. 
At least 35 percent of the effectiveness 
of camouflage depends upon what is 
known as “camouflage discipline,” or 
the willingness of everyone in the area 
under observation to abide by a set of 
rules. These may include such widely 
varied requests as the prohibition of 
smoking chimneys; the abandonment of 
certain roads; the constant maintenance 
of shine-reducing or glare-reducing 
properties on railroad tracks and high 
tension wires; the organization and dis- 
tribution of traffic at certain hours; the 
parking of cars according to a precon- 
ceived plan; the frosting of certain win- 
dows to eliminate sunset and sunrise 
glare, and hundreds of other inconven- 
iences that may be visited upon the peo- 
ple in the entire area surrounding the 
target. 

_ In this model, a large portion of the 
factory — administration building and 


by Harper Goff 


numerous plant buildings — was 
“broken up” by painted surfaces having 
the appearance of smaller buildings 
from bombing altitudes. The shape and 
height of smoke stacks were minimized 
by irregular-shaped light wood and 
cable fins attached about halfway up 
the stack—painted to blend into the 
surrounding design. 

In dealing with our shadow problem, 
it can be seen that paint alone is not 
enough. Paint needs an ally—a three-di- 
mensional structural sun-reflecting and 
shadow-casting ally. Light must be in- 
troduced into shadow areas and inci- 
dental shadow areas introduced back in- 
to light areas. 


Long straight persistent shadows cast 
by rows of buildings must be broken up 
by these structures. Their construction 
must be such that only its effect, or 
visual properties, are visible from the 
air. Methods of supporting and main- 
taining these shapes, nets or canopies 
must not be seen. No matter how clever 
and how real a forest may look, a photo- 
graphic interpreter is on the lookout for 
telltale signs that will reveal man-made 
construction. 

The type of construction, of course, 
must be cheap, fire-proof, water-proof, 
and wind-proof. It must be light weight 
and have a certain amount of elasticity. 
Hard-boiled construction looks static 
and stiff from the air. Pliant circus tent 
construction, moving a little in the 
breeze, is more desirable. 

This construction must also be de- 
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signed with a view toward maintenance. 
If our war continues longer than optim- 
ists say, it may be necessary to renew 
our paint from time to time. And, of 
course, we have the changing seasons, 
which in some climates present a con- 
tinuous maintenance problem. 

The appearance of forested areas in 
the camouflaged model are accomplished 
through nets and flexible wire mesh on 
which is laced and draped colored tat- 
tered cloth and kindred material, known 
as garnish, and the whole painted ac- 
cording to a pattern. 

In an effort to make a flat surface 
take on protuberances and depressions, 
the writer finds it helps to take advan- 
tage of the high and low visibility prop- 
erty of certain pigments. It is not done 
by contrasting values alone, but by the 
use of colors and shades of widely sep- 
arated specular visibility. Brilliant pri- 
mary colors of high visibility used next 
to background colors of olive drab and 
grays, will seem to pop or stand out, 
giving the appearance of relief. This can 
be seen in studying textile designs of 
indifferent color choice. Often bad com- 
binations of colors will be found that 
result in optical vibration and an erron- 
cous conception of depth and dimension. 
Careful study of this phenomenon en- 
ables the camoufleur to simulate struc- 
tures in relief on a perfectly smooth sur- 
face without resorting to tricks of per- 
spective, which are effective under some 
conditions and from certain viewpoints 
but are completely in error from an- 
other. 
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The combination of deception, re- 
moval of shapes and substitution of 
others, alteration of appearance of high- 
ways, bridges, and parking lots—all 
were accomplished in this model with- 
out hindering the normal production of 
the plant or flow of surrounding traffic. 

Of course, there are all degrees of 
camouflage besides the costly total 
camouflage that these models demon- 
strate. There are numerous places where 
the train and highway sheds included 
here, which are necessary to continue 
the forest design, would not be practi- 
cal. Yet, primary camouflage with paint 
alone is frequently considered enough to 
confuse the approaching bomber until 
an antiaircraft barrage can come into 
play. 


Camouflage Paints 


No single mechanical consideration is 
more important to the camoufleur than 
paint. For no matter how successful our 
camouflage hides the plant from the 
bombardier’s eyes, one must remember 
that he is equipped with highly techni- 
cal photographic apparatus that is de- 
signed to penetrate paint and net 
camouflage. 

It does this by means of color filters 
and infra-red film, which betray man- 
made and man-painted imitation vege- 
tation and other surfaces. 

To overcome this weakness, alert 
paint manufacturers in America’s paint 
industry have been on the job. Today, 
we have camouflage paints that react 
to all known photographic and sensito- 
meter tests precisely as does natural 
foliage. This one advancement in tech- 
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Fig. 6. Total camouflage, representing 
the addition of nets, natural and arti- 
ficial foliage, and plywood shapes to 
the scene shown in Fig. 5, puts the air 

observer ‘‘in the woods"’ completely 
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nology has been an immeasurable aid to 
camoufleurs throughout the land. 
These new infra-red reflecting prop- 
erties have also increased the durability 
of paint as well as to reduce the inside 
temperature of the object painted as 


much as 15 degrees when compared 
with the same color in ordinary paint. 
Perhaps more should be said about 
what we have learned to require of 
camouflage paints. Frankly, its techni- 
cal requirements are such as virtually to 
nullify the camoufleur’s efforts if they 
are not met. The architecture of con- 
cealment is worthless if it interferes 
with the normal production capacity of 
the plant to which it is applied. This 
means more than merely avoiding fas- 
tening nets and fabrics where they will 
be tripped over—it means retaining as 
pleasant working conditions as possible 
by specifying a heat-resisting camou- 
flage paint to replace the gleaming 
aluminum paint widely used to deflect 
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Fig. 5. Disruptive painting with low-visi- 
bility, infra-red resistant camouflage 
paints has altered the scene shown in 
Fig. 4. A simple train shed effect can 
be accomplished with painted chicken 
wire stretched over framework. From 
bombing altitudes such painting could 
confuse sufficiently to frustrate the 
attack 
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heat. More than a mere notion, this 
point was proved decisively in the first 
few “cam jobs” constructed in Amer- 
ica after December 7. 

Responsibility of the executives and 
management of American industry is 
clear. They must see that America’s 
equity in their business is protected. Too 
often after reading the morning paper 
about how clever the Japs or the Nazis 
have been in concealing and protecting 
their centers of production, we mis- 
takenly condemn our own Army Com- 
mand or civilian defense officials for 
lack of foresight in protecting ours. 

Camouflage is like a dike. Its purpose 
is to keep the river of destruction away. 
Cairo, Illinois, does not resent the cost 
involved in building her huge levees, 
because every spring she sees the water 
level above her housetops held back only 
by 20 yards of soil and concrete. 

Cairo didn’t build her first levee until 
she had been desolated by flood at least 
twice. Let’s not wait to start thinking 
and acting camouflage until we have 
heard and felt enemy bombs. Then it 
might be too late. 

It is as necessary to protect the pro- 
duction capacity of our plants as it is to 
protect our shores against invasion. 
There are people vitally interested in 
helping you solve these problems in the 
architectural, structural, paint, and 
material field of American industry. In- 
vite them to help you. 
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Progress in Reservoir Technology 


A PETROLEUM 
ZLENGINEER 
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Secondary Recovery Methods 


NE of the important by-products 
O of the clear understanding that 
has been developed regarding the basic 
mechanisms of oil production, is the ad- 
ditional light that has been cast upon 
secondary recovery operations. Al- 
though both gas cycling and water- 
flooding originated many years ago, 
their significance as basic production 
methods has not been thoroughly under- 
stood. The early recognition of the fact 
that wide open and primary production 
methods left great quantities of residual 
oil in the producing formation seems to 
have been the necessary and sufficient 
justification for applying the so-called 
secondary recovery operations. The 
shallow depth of most ot the earlier oil 
fields, together with the high market 
value for the oil, made many such oper- 
ations economically profitable, even 
though there was little evidence that 
they were basically efficient or inher- 
ently necessary with respect to the 
overall exploitation program for the oil 
reservoirs. 

Now, however, the situation can be 
evaluated on a_ scientific basis. The 
newly developed information regarding 
the detailed mechanics of oil production 
and the fundamental distinction be- 
tween gas-drive and water-drive fields, 
both show clearly why the wide open 
flow producing methods that led to gas- 
drive performance also resulted in high 
residual oil saturations. These same fac- 
tors control the secondary recovery 
cycling operations, which are really 
nothing more than an artificial exten- 
sion of the later stages of the primary 
recovery period. In particular, they 
make it clear that such gas-cycling oper- 
ations must be inherently inefficient and 
associated with high gas-oil ratios if any 
major reduction in the residual oil sat- 
urations is to be effected. In fact, it now 
appears that the major contribution of 
the gas-cycling operation to the recov- 
ery of oil lies not in any significant im- 
provement in the physical process of 
oil expulsion through the medium of 
gas flow, but rather merely in the eco- 
nomics of the situation. That is, from a 
physical point of view, the gas-cycling 
operation, even when superposed upon 
a primary production phase, will not 
lead to appreciably greater ultimate ex- 
pulsions of oil. About all that such oper- 
ations will yield is that part of the re- 
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by Morris Mhushat 


sidual oil that could be produced even in 
the primary phase of production if the 
latter could be maintained indefinitely 
despite the declining production rate. 
Gas cycling thus merely provides the 
means for obtaining at profitable pro- 
duction rates the tail end of the physi- 
cally recoverable production, but which 
could be derived from the primary phase 
only at rates too low for profitable oper- 
ation. 


Of course, this rather pessimistic eval- 
uation of the gas cycling secondary re- 
covery method does not mean that it is 
inherently unprofitable. For certainly it 
would not have enjoyed the wide appli- 
cation that has been made of it if it were 
of no economic value. Moreover, there 
are many instances were gas cycling 
seems to have definitely increased the 
ultimate recovery above that which 
could have been anticipated on the basis 
of any reasonable extrapolation of the 
primary production phase decline curve. 
Most such operations enjoyed the as- 
sistance of particularly favorable con- 
ditions, as early inauguration of the 
cycling operations, or favorable struc- 
tural features wherein the injected gas 
could be localized in free gas zones, so 
as to convert the operations into one 
simulating those of gas cap repressur- 
ing or pressure maintenance. 

In contrast to the simple secondary 
recovery method of gas cycling, the in- 
jection of gas into a gas cap for the pur- 
pose of pressure maintenance is based 
upon sound technical principles. Here 
the segregation of the gas above the 
main oil pay permits the former to exert 
a driving action upon the oil rather than 
a sweep or drag as obtains in the simple 
gas-cycling method. Because of the 
higher oil saturations in the sand sur- 
rounding the producing wells, the per- 
meability to the oil is maintained, at the 
same time the growth in gas permeabil- 
ity is retarded. Hence if the regional 
pressure gradients within the oil pay 
near the gas-oil interface can be held 
below those corresponding to the grav- 
ity differential between the gas and oil, 
bypassing and channeling of the gas 
through the oil-saturated section can be 
prevented. Such a mechanism of pro- 
duction will naturally lead to a sig- 
nificantly higher degree of flushing of 
the oil, or at least will maintain profit- 
able production rates through greater 
values of cumulative oil withdrawal. 
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Chief, Physics Division, Gulf Research and Development Company 


Of course, if the pressures in the gas cap 
can really be maintained at high values 
by instituting the gas injection early in 
the production history of the field, the 
flowing life will be prolonged, in addi- 
tion to the increase in ultimate eco- 
nomic recovery. 

From the physical point of view the 
secondary recovery method of water- 
flooding is well founded and inherently 
efficient. As previously indicated, the 
residual oil saturation in a sand that has 
been traversed by a water-flood is very 
materially lower than that remaining 
in a sand subjected to a gas-drive, even 
when the latter is continued to high 
gas-oil ratio conditions. When the re- 
sidual oil saturation at the close of the 
primary production phase is sufficiently 
high, and the producing zone is not 
lenticular and is of reasonable uniform- 
ity in permeability, water-flooding of- 
fers promise for materially increased oil 
recovery. These are the primary criteria 
for success, and such factors as well 
spacing and flooding pattern do not 
appreciably affect the physical efficiency 
of the operations. The latter are of real 
significance only in determining the 
economics of the problem. On the other 
hand, even though a water-flooding 
project may be economically profitable, 
this does not necessarily imply that such 
operations are basically sound with 
respect to the overall program for ex- 
ploiting an oil field. On the contrary, if 
the field is surrounded by mobile edge- 
waters, it may well be far more advan- 
tageous in the long run to restrict the 
production rate and operate the field 
under the natural water drive, than to 
rapidly and inefficiently deplete the res- 
ervoir pressure with an internal gas- 
drive flush production history, even 
though it could be followed subsequent- 
ly by a profitable water-flooding proj- 
ect. 


Condensate Oil Production 


From an economic viewpoint, the 
condensate-producing reservoir must 
certainly be considered as having entered 
the stage of the oil industry only during 
the last decade. The discovery of the 
Kettleman Hills field prior to this period 
did, indeed, exhibit the existence of this 
type of reservoir. Yet until the later 
development of the condensate fields in 
the Gulf Coast, Kettleman Hills repre- 
sented little else than a mysterious 
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anomaly. In fact, from the geographical 
standpoint, Kettleman Hills remained 
as the exceptional, or perhaps problem 
child, in the whole California oil-pro- 
ducing province, until the discovery of 
the Paloma field in 1939. 


That the occurrence of single-phase 
oil-producing zones became a common- 
place and well-accepted fact only re- 
cently is quite understandable. For the 
single-phase state of petroleum fluids 
containing appreciable amounts of con- 
densible hydrocarbons requires reservoir 
pressures and temperatures higher than 
those generally encountered in the rela- 
tively shallow drilling before 1930. 
With the advent of deeper drilling in 
the last decade, the physical conditions 
favorable for the occurrence of the sin- 
gle-phase state were met in an increas- 
ingly large number of geologic forma- 
tions: When the hydrocarbon deposits 
were then simultaneously disposed fa- 
vorably with respect to chemical com- 
position, a single-phase reservoir was 
found. 


As is now generally understood, the 
term “single phase” refers only to the 
state of the petroleum fluids within the 
reservoir rock under virgin conditions. 
At the surface the flow stream consists 
of a natural gas and light-colored oil of 
high A.P.I. gravity, called “conden- 
sate.” The gas-oil ratios are usually high, 
ranging up to 100,000 ft. */bbl., al- 
though in some cases it is as low as 8000 
ft. */bbl. The term condensate signifies 
the fact that the oil or liquid phase ap- 
pearing at the surface is the result of a 
condensation or liquefaction of the 
hydrocarbons from the original single 
phase during the course of their passage 
through the formation and up the flow 
string. Strictly speaking, the single- 
phase state is neither gaseous nor liquid, 
although it is commonly visualized as 
gaseous by analogy with the conven- 
tional relationship between gas and 
liquid phases. 

As in the case of ordinary crude oil 
fields, a continuous pressure drop is as- 
sociated with the travel of the petro- 
leum fluids through the pay and up the 
well bore. In fundamental contrast to 
what is generally considered as normal 
behavior, the lowering of pressure of the 
single-phase fluid, when at its dewpoint, 
leads to the creation of a liquid phase. 
This behavior, which is known as 
“retrograde condensation,” was actually 
discovered and discussed from a theo- 
retical point of view many years ago. It 
is only during this last decade that the 
phenomenon has been thoroughly in- 
vestigated, however. Thus, as the result 
of these researches, a complete under- 
standing has been developed regarding 
the entire range of phase transforma- 
tion that petroleum hydrocarbon sys- 
tems undergo as both the pressure and 
temperature are arbitrarily varied. In 
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particular, both the variation of the 
condensate recovery at the surface with 
the separator pressure and temperature, 
and the gasoline content of the separa- 
tor gas can be predicted from a knowl- 
edge of the composition of the reservoir 
fluids. 

The fact that the condensate or liquid 
phase separates out when the original 
reservoir pressure is lowered is of crucial 
importance in the operation of con- 
densate fields. For it is clear that if the 
pressure in a condensate bearing reser- 
voir is allowed to fall, the valuable con- 
densate will drop out within the forma- 
tion. Because the amount of this con- 
densate is too small to raise the liquid 
saturation in the pore space, even when 
including the connate -water, to a value 
high enough for efficient sweeping and 
drive by the residual gas phase, much of 
it will remain locked in the pay. In fact, 
only that part will be recovered, or re- 
coverable, that evaporates again as the 
reservoir pressure falls below the point 
of so-called “maximum retrograde con- 
densation,” and that which drops out 
very near the well bore, where the pore 
space may become sufficiently saturated 
to be swept along by the residual gas. 

To prevent these losses of condensate 
within the formation a very simple solu- 
tion has been developed. It is that of 
attempting to maintain the reservoir 
pressure and not permit it to decline 
appreciably below its virgin value. Al- 
though this might be achieved in some 
cases merely by restricting the produc- 
tion rate to permit the edgewater to sus- 
tain the reservoir pressure, in general 
this is not practicable. Rather, it is nec- 
essary to replace the fluid produced by 





fluid injected at the surface. This is 
achieved by returning to the forma- 
tion, through appropriately spaced in- 
jection wells, the dry gas from which 
the condensate and heavier hydrocar- 
bons have been extracted. This requires 
the installation of processing plants for 
treating the wet gas and compressor 
units for recompressing and injecting 
the residual dry gas into the producing 
formation. Several types of such “‘cy- 
cling systems” have become fairly well 
standardized, and they constitute a well- 
established method of exploitation for 
condensate fields. This, of course, does 
not mean that economically the value 
of the added recovery of the heavier 
hydrocarbons will, in all cases, more 
than counterbalance the additional cost 
of the compressor and dry gas injection 
system, and of the processing plant, if 
the latter were not otherwise necessary. 
Nevertheless, gas cycling does represent, 
in many instances, a very important 
method for increasing both the conden- 
sate recovery and the profits from the 
exploitation program. 

Although the development of this 
method was based largely upon the idea 
that the single-phase bearing formation 
constituted the whole of the so-called 
condensate reservoir, this restriction is 
necessary neither from a theoretical nor 
practical viewpoint. On the contrary, 
in order for the single-phase fluid to 
undergo condensation on a drop in pres- 
sure, it must be at its dewpoint, i.e., 
saturated with the heavier and conden- 
sable liquid hydrocarbons. This means 
that it must have been at some time in 
equilibrium with a liquid phase having 
a composition the same as that which 
drops out as soon as the pressure is low- 
ered. In the light of generally accepted 
views on the origin and accumulation 
of oil, it seems highly probable that at 
the time of discovery, the single-phase 
fluid is still in equilibrium with a heavy 
liquid phase. The amount of liquid may 
well be of economically insignificant 
magnitude. Yet, in principle, it appears 
that in general the single-phase bearing 
formation should represent the equiv- 
alent of a saturated gas cap overlying 
an enveloping rim of heavy oil-bearing 
strata, rather than the whole and sole 
unit of the petroleum hydrocarbon res- 
ervoir. Indeed, this does seem to be the 
rule in practice. Thus far oil-saturated 
zones have been found underlying, and 
adjacent to, the so-called single-phase 
reservoirs in most of the condensate- 
producing fields. Although in some in- 
stances it seems that commercially val- 
uable oil zones are definitely not pres- 
ent, in most of the other cases where it 
has not been found, the exploitation has 
not been fully completed. 


Epitor’s Note: This article will be 
continued in an early issue of The 
Petroleum Engineer. 
wx we —— 
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Quick accessibility of all working parts is a note- 
worthy feature of the Type G-MV compressor. 
Your service man can, if necessary, be a “lightnin’ 





change” artist. 
For example, power-cylinder heads are quickly remov- 


able. Scavenging-piston rings can be replaced without 
removing piston or crosshead from the engine. Cross- 
head shoes are easy to adjust. Crosshead pins and bear- 
ings are quickly inspected. Scavenging air inlet and 
outlet valves are interchangeable and readily accessible. 


In short, the G-MV is built to meet customer’s needs. 


With minimum effort, its performance 
can be kept “up to scratch” under 
severe conditions, in all kinds of 


compressor service. 
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Refinery Applications of Rotary Pumps 


PArETmonsim xt Analysis of the various types of rotary 
ra) displacement pumps most generally used 


Sénlie 
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ly RG, Lull 


Development Engineer, Hancock Oil Company of California 


S SOON as it was realized that the 
A centrifugal pump and the rotary 
displacement pump functioned by ap- 
plication of two entirely different prin- 
ciples, the progress of both was acceler- 
ated. The high-speed steam turbine, an- 
other outgrowth of the rotary steam 
engine, aided materially in the develop- 
ment of the centrifugal pump. Of per- 
haps greater value was the rapid evo- 
lution of the high-speed induction-type 
electric motor. This in turn was par- 
tially a derivative of better distribution 
facilities for high-voltage, high-fre- 
quency, polyphase electric current. 

It soon became evident, however, 
that full use of these high speeds by 
direct connection to a pump was al- 
most an exclusive privilege of the cen- 
trifugal type. Attempts to run rotary 
diplacement pumps at high speeds were 
unsuccessful due to impaired volumet- 
ric efficiency, rapid wear, overheating, 
and noise. Therefore, to hold its advan- 
tages of better efficiency and versatil- 
ity over the centrifugal, the rotary 
pump had to accept the penalty of 
slightly reduced overall efficiency and 
the cost of a speed reduction device if 
the high-speed drive were to be used. 
Much improvement in speed reducers 
has been made in recent years and with 
resumption of normal trade conditions, 
we may confidently expect the rotary 
pump to show some gains in fields of 
duty presently held to be reserved for 
centrifugals. To evaluate these advan- 
tages and disadvantages can be done 
properly only by the person who is go- 
ing to use the pump or pay the bills. 

It is the purpose of this article to 
assist in analyzing the various types of 
rotary displacement pumps most gen- 
erally used. No one design is superior in 
all respects to all others, but each does 
possess certain clear advantages for 
some duties along with certain handi- 
caps in other duties, which are inherent 
with the design. 


The Lobe Type 
Fo 'v years the rotary pump was 


conside: simply a Root or Con- 
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nersville type of blower that had been 
adapted to handle liquids. So long as the 
liquids were free of abrasive materials 
and had some lubricating value, thes2 
units performed with reasonable satis- 
faction. From inspection of accom- 
panying illustrations, however, it will 
be evident that, as the discharge pres- 
sures increased, the wear on the lobes 
became much greater, particularly be- 
cause the pump was hydraulically un- 
balanced and the driving load was car- 
ried by the lobes. (Fig. 1.) 


Spur and Herringbone 
Gear Types 


To attain high volumetric efficiency 
spur gears are sometimes used with a 
fair degree of satisfaction if noise is not 
objectionable and discharge pressures 
are not unduly high. To remove the 





Fig. 1. Lobe-type rotary pump 
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driving load from the gear faces, the 
driveshaft is splined to fit a broached 
opening in the gear trunnion. There is 
then no sliding friction involved in 
transmittting power to the gears so 
long as the pump is in hydraulic bal- 
ance. It is necessary, of course, that the 
spline faces engage their companion 
trunnion faces before gear faces are in 
contact, but this is a question of manu- 
facturing precision and the user can be 
confident that the manfacturer has pro- 
vided for this in his regular manufac- 
turing procedure. (Fig. 2.) 

Spiral or herringbone gears are pop- 
ular when quiet operation is an essen- 
tial. Obviously, these add something to 
the cost of the pump, but the premium 
is usually warranted if the total dis- 
charge head is high and there is likely 
to be some amount of shock load. 
Screw Type 

The screw type rotary pump is de- 
signed for a definite class of duty. In its 
field it predominates, but the range of 
duties for which it is suitable is limited. 
When the liquid is very heavy and vis- 
cous and, for any reason, it is not prac- 
ticable to improve its flowing charac- 
teristics by increasing its temperature, a 
pump of this type does the job quite 
satisfactorily. It functions much as does 
a screw conveyor in handling solids. In 
reasoning out the advantage of the 
screw pump a certain fundamental of 
physics must be kept in mind to realize 
that each convolution of the displacing 
elements bears an equal portion of the 
pressure load in the same way that each 
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Fig. 2. Spline and trunnion drive method of isolating driving load from 
displacement members 
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of several pumps operating in series 
divides the total load. Obviously, this 
type of pump is limited in volume 
capacity and is essentially a slow-speed 
unit. (See Fig. 3.) 


Internal Gear Rotary 


The characteristics and suitable ap- 
plications of the internal gear rotary 
displacement pump are practically op- 
posite to those of the type just de- 
scribed. When high discharge heads are 





Fig. 3. Screw-type rotary pump 

















not required and liquids are clean this 
pump has much to recommend it. The 
one illustrated is said to have been the 


























Fig. 4. Internal gear type 
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first of this type developed and it is sig- 
nificant that the original design has 
undergone few changes in its 40-year 
history. (Fig. 4.) 

As one of the rotating elements is 
floating, the pump is operated without 
undue noise even at speeds considerably 
in excess of those generally used in con- 
ventional rotary pumps. Exceptionally 
close clearances, lending to low ‘“‘slip 
through” and excellent suction charac- 
teristics, are also to be expected for the 
same reason. Natural wear, with conse- 
quent necessity for replacement of 
parts, is not as serious as might be 
thought, for the pump is small per unit 
of capacity because of higher operating 
speeds, and the writer has found that 
replacing the whole pumping unit is the 
most practical method. 


Swinging Vane Type 


It is interesting to note how many 
times the designers of modern process- 
ing equipment go back to the primitive 





Fig. 5. Swinging vane type pump 

















implements of our forefathers for the 
bases of some of their designs. The 
swinging vane rotary pump points this 
out. The writer remembers the flail, 
used some 50 years ago by the farmer to 
thresh his grain, and also the chain and 
bucket pump he used to hoist water 
from the well. The same basic idea is 
used successfully in dry milling in the 
well-known swing hammer pulverizer. 
From all three of these devices the de- 


signers of the swinging vane type of 
pump seem to have selected some ideas 
of value in the pumping of oil. 

The buckets are the important fea- 
ture of this type of pump. As seen in 
Fig. 5 each bucket fits loosely into a 
recess in the rotor, and in operation the 
tip of the bucket is in light contact 
with the casing wall. Obviously, such 
wear as occurs will be borne largely by 
the tips of the buckets, which simply 
swing out farther to compensate for the 
wear, thus maintaining contact. As the 
buckets fit loosely in the rotor, their re- 
placement is a simple matter, but in 
order to maintain kinetic balance, they 
should be exchanged in sets rather than 
singly. All surfaces of the buckets are 
in contact with the pumpage, conse- 
quently hydraulic balance is automati- 
cally maintained. The fundamental the- 
orist will realize that the pressure with 
which the tips of the buckets bear upon 
the casing wall is not materially affect- 
ed by the discharge head upon the 
pump, but is a compound function of 
the viscosity of the liquid, weight of 
the buckets, the radius of the rotor and 
its speed. This type of pump in the 
smaller sizes is said to be capable of 
high-speed operation up to 1800 r.p.m. 

It should also be noted that the ac- 
tion of the pump is a series of light 
impulses or kicks, such action tending 
to limit the churning action, which is, 
in some cases, objectionable. 

Epiror’s Norte: This article will be 
continued in an early issue of The 
Petroleum Engineer. 


ee . 


Care of Rubber 
Hose Essential 

Rubber replacement seems to be a 
thing of the past. Most plants have good 
fire-fighting equipment, but some are 
actually allowing their hose carts to rot 
away in the sun, air, and rain, says a 
release of the Petroleum Section of the 
National Safety Council. 

This is neglect of the grossest sort. A 
shed may be easily and cheaply erected 
over fire carts. 

A few suggestions may be of value 
to employees in the care of rubber hose: 

1. Rubber hose should be kept in a 
cool, dry place. 

2. Hand fire extinguishers should not 
be allowed to hang outdoors unpro- 
tected. 

3. When refilling fire extinguishers, 
the hose should be flushed clean and 
dried. 

4. Keep gasoline, oil, and grease away 
from rubber hose. 

5. Loading rack hose should be 
housed when not in use. 
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HEN we say “WeldELLS have 
Everything”, do we mean they’re 
beyond improvement? Of course not; 
nothing is, or ever will be. We simply 
mean that in their design and manu- 
facture every feature has been incor- 
porated which, up to this writing, has 
been found conducive to better, safer, 
faster welding and a stronger piping job. 
How do you know this to be true? 
Because you find, when you compare 
them with other welding fittings, that 
they have everything amy fitting has and 
some features that no other fitting has! 
Some of these features are based on 
engineering considerations that con- 


For example : 


Size and Thickness 
Marked on 
Every Fitting 


Weld ELL 


tribute directly to the strength of the 


finished piping installation. Others have 
convenience and economy in mind. 
They speed up the work and cut costs. 
But in the last analysis they, too, con- 
tribute to soundness by making it 
easier for the welder to do the job right. 


An example of this is illustrated 
here. These complete identifying mark- 
ings on every Taylor Forge Fitting 
eliminate the guess-work—the search- 
ing—the miking—the danger of using 
wrong thickness. Add this feature to 
those listed opposite and you'll know 
why WeldELLS mean better and more 
economical pipe welding. 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church Street © Philadelphia Office: Broad Street Station Bldg. 
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*WeldELLS alone 


have all these features 


In addition to the feature de- 
scribed, they include: 

> Seamless—greater strength and 
uniformity. 

> Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

> Precision quarter-marked ends 
simplify layout and help insure 
accuracy. 

& Selective r-inforcement — pro- 
vides uniform strength. 

Pp Wall thickness never less than 
specification minimum—assures 
full strength and long life. 

® Machine tool beveled ends— 
provides best welding surface and 
accurate bevel and land 

> The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the world —insures 
complete service and undivided 
responsibility. 
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Drilling Fluid Technology 





PART 1 


P 425.218.4 


xp An evaluation of present knowledge of the functions of drilling 
fluids in rotary drilling and of the physical and chemical proper- 
ties that influence their performance 


by wiles C then. Professor of Petroleum Engineering, University of California 


UCCESSFUL deep-well rotary drill- 
ing depends to an important ex- 
tent upon the physical and chemical 
properties of the circulating fluid used 
and upon the ability of the driller to 
control these properties as changing 
conditions may require. Intelligent con- 
trol of the properties of circulating 
fluids to meet the situations presented 
in drilling also requires a proper con- 
cept of their functions and behavior 
under deep-well conditions. 

Only gradually, as wells have reached 
to ever greater depths, have well drill- 
ers come to realize the importance of 
proper control of the properties of drill- 
ing fluids. The originators of the rotary 
drilling method used water as a circu- 
lating fluid. Its only function was 
thought to be the removal of drill cut- 
tings from the well. Not by design, but 
inevitably as a result of its use, the 
water acquired a suspension of en- 
trained clay particles from the forma- 
tions penetrated by the well, and in 
time this entrained clay was observed to 
have beneficial properties in supporting 
the walls and sealing porous formations 
so that fluids might not enter into or 
pass from them 

It was not until 1913 that the UV. S. 
Bureau of Mines issued the first authori- 
tative publication presenting a tech- 
nical concept of the functions of 
“mud-laden fluids” and emphasizing 
their importance in control of high- 
pressure subsurface fluids. Ten years 
later, the first results of technologic 
research on drilling fluids were dis- 
closed in technical papers published by 
the American Institute of Mining Engi- 
neers and the California State Mining 
Bureau. Progress in better understand- 
ing of the importance of drilling fluids 
was made during the next decade, but 
the greater part of the knowledge of 
their functions and properties that we 
now possess, is a result of intensive re- 
search and field observation during the 
last ten years. As time passes, interest in 
this subject increases and the technical 
contributions of the last eight years 
have been particularly constructive and 
have probably yielded more really sig- 
nificant data than were assembled in all 
previous time. And interest in this sub- 
ject continues: each year brings forth 
new contributions to add to our knowl- 
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edge of the behavior of drilling fluids. 
This interest has been widespread and 
many individuals and oil-company or- 
ganizations, government agencies, edu- 
cational institutions, and oil-field serv- 
ice organizations have been active in 
conduct of research on different aspects 
of drilling-fluid technology. The bibli- 
ography presented herewith will indi- 
cate the wide variety of topics that have 
been under investigation during the last 
eight years. 


Influence of Physical Conditions 


In rotary drilling, the circulating 
fluid has a number of important func- 
tions to perform.** Prompt and contin- 
uous removal of the material loosened 
by the drill prevents accumulation of 
drill cuttings and “freezing” of the 
drill pipe. Deposition of clay on the 
walls of the well and within the pores 
of the wall rocks minimizes the tend- 
ency of the walls to cave; lubricates 
the drill pipe, reducing frictional power 
loss; prevents loss of fluid into very 
porous, low-pressure formations, so 
that circulation of drill cuttings to the 
surface will not be interrupted, and 
seals off high-pressure gas- and water- 
yielding horizons, so that fluids from 
them cannot enter the well, thus pre- 
venting destructive “blowouts”. The 
drilling fluid also prevents destruction 





48. Petroleum Production Engineering—Oil- 
Field’ Development, by L. C. Uren, pp. 
227-236. McGraw-Hill Book Co., New 
York, New York, 1934. 


of the drilling bit and drill pipe by ab- 
sorbing the heat caused by friction of 
revolving steel on the bottom and walls 
of the well. These are matters of prime 
importance, especially in deep drilling, 
and failure of the fluid to meet any one 
of these requirements might prevent 
successful completion of the well. 
Lifting drill cuttings. In raising 
drill cuttings from the bottom of the 
well to the surface, effective action of 
the drilling fluid depends chiefly upon 
maintenance of a proper fluid density 
ad viscosity and a rate of flow that 
will maintain a suitable ascending 
velocity in the annular space between 
the drill pipe and the wall of the well. 
The size and density of the drill cut- 
tings are also important factors. High 
density and viscosity of the circulating 
fluid and rapid ascending velocity tend 
toward effective removal of drill cut- 
tings. Fine pulverizing of the drill cut- 
tings also promotes lifting efficiency. 
The circulating fluid, in rising from 
the bottom of the well to the surface, 
behaves as a great hydraulic classifier 
in its effect on drill cuttings suspended 
in it. The ascending velocity of the fluid 
keeps the drill cuttings moving toward 
the surface so long as circulation in 
sufficient volume is maintained. The 
suspended solid particles, under the’ in- 
fluence of gravity, tend always to sink 
in the ascending fluid. Only by circulat- 
ing a sufficient volume of fluid so that it 
rises in the annular space more rapidly 
than the drill cuttings sink, may we 
bring the: latter to the surface. Turbu- 
lent flow conditions are also helpful 
in restricting sinking tendencies. The 
ascending fluid exercises a selective ac- 
tion on the drill cuttings and it is con- 
ceivable that at a certain rate of circu- 
lation, with cuttings of variable size 
and density, the coarser and heavier 
material might remain on bottom or in 
suspension in the well fluid, only the 
lighter, smaller particles reaching the 
surface. Some authorities have reasoned 
that Stokes’ Law should apply in com- 
putations of the rate of sinking of drill 
cuttings in drilling fluid, but this 
doubtful for the reason that the amount 
of solid material in suspension in the 
fluid is such as to place the problem in 
the realm of “hindered settling”, a con- 
dition that obeys quite different laws. 
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@ Link-Belt enclosed herringbone 
gear speed increasing and reduc- 
tion units are outstanding in the 
field. Here are just a few of their 
many features: 
Gears—continuous herringbone 
type—Sykes tooth form, using 20 
degree pressure angle, 30 degree 
helical angle—involute teeth. Made 
of heat treated alloy steel forgings 
or electric alloy steel castings. 
Housings—neat, sturdy, oil- 
tight, dust-proof—cast gray iron 
—of proper size to dissipate any 
heat generated within the thermal 
rating of unit. 
Philadelphia 


Dallas Houston 


LINK-BELT COMPANY 


Los Angeles 





Kansas City, Mo. 


New York 








Link-Belt enclosed herringbone 
gear unit equipped with 75 H.P. 
motor, in refinery, operating a 
Kinney topping-off pump, han- 
dling 500 G.P.M. of fuel oil at 
a pumping speed of 268 R.P.M. 
against a discharge head of 
378-ft. Another pump, equip- 
ped with a similar Link-Belt 
speed reducer and 300 H.P. 
motor, handles 3000 G.P.M. of 
fuel oil at pumping speed of 
175 R.P.M. against a discharge 





Types—made in single, double 
and triple reductions up to 1000 
H.P. Ratios 10:1 to 318:1. 


Units are anti-friction bearing 
equipped throughout—with over- 
size bearings on the output to per- 
mit overhung loads. Leak-proof 
seals on high and low speed shaft 
projections keep grease in and 
dirt out. Complete data in 32- 
page Book Ne. 1519. 


We also make Speed Reducers 
of the Worm Gear and Motorized 


Helical Gear types. Send for 
Catalogs Nos. 1515 and 1524. 
Toronto Distributors in all fields 8807-A 





LINRK-BELT sean veives 
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Should circulation be interrupted, as 
will happen when the power fails or 
when it is necessary to withdraw drill 
pipe from the well, coarse and dense 
material in suspension in the fluid in the 
well will at once begin to settle toward 
bottom, perhaps accumulating in sufh- 
cient quantity about the bit and drill 
collar to “freeze” the drilling string 
and make it difficult to re-establish cir- 
culation. As a safeguard against trouble 
of this character, it is important that 
the drilling fluid be of such consistency 
as to prevent rapid settling of suspend- 
ed solids. High viscosity of the drilling 
fluid is advantageous in holding solids 
in suspension. Well-developed colloidal 
properties also insure a minimum rate 
of settling. Some clay-laden fluids have 
thixotropic properties so well developed 
that within a short time after coming 
to rest, they “gel” — practically con- 
gealing — so that a permanent suspen- 
sion of all solid particles results. Yet, 
subsequent agitation, effected by resto- 
ration of circulation, will again convert 
the gelled clay to a fluid condition. 

Sealing permeable formations and 
wall building. Deposition of clay on 
the walls of the well and within the 
pore spaces and crevices of the wall 
rocks, is an essential function of the 
drilling fluid that depends upon the 
amount of solids in suspension, upon its 
colloidal properties, the permeability of 
the wall rocks, the rate of flow and 
hydrostatic pressure within the well 
and within the formations penetrated 
by the well. A fluid having a large 
amount of clay in suspension deposits 
clay on the wall of the well more rap- 
idly than one having a small percentage 
of solids. Sluggish flow promotes dep- 
osition of clay; rapid flow scours it off 
and erodes the walls.** Clay deposition, 
however, is primarily a result of the 
filtrative effect of the wall rocks upon 
drilling fluid forced into them by rea- 
son of a superior hydrostatic pressure 
maintained in the well.*® The water 
component of the fluid readily enters 
the more permeable formations of lower 
hydrostatic pressure than that within 
the well, depositing a sheath or filter- 
cake of clay on the wall of the well and 
within the pore spaces and crevices im- 
mediately adjacent thereto.'® The char- 
acter of this clay sheath will vary with 
the colloidal properties of the clay in 
34. “Mud Flow in Drilling,” by R. J. S. Pigott. 

A.P.I. Drilling and Production Practice, 
1941, pp. 91-103. See also, Oil & Gas Jour- 
nal, May 22, 1941, p. 62. 

“Radial Filtration of Drilling Muds,” by 
M. Williams. A.I.M.E. Petroleum Devel- 
opment & Technology, 1940, pp. 57-70. 


See also, Petroleum Technology, November, 
1939, 

“The Effect of Formation Permeability on 
the Plastering Behavior of Mud Fluids,” by 
H. 1. Byck. A.P.I. Drilling and Production 
Practicc, 1940, pp. 40-44. 
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suspension in the well fluid. If highly 
colloidal, the clay particles will gel 
within and quickly seal the pores of the 
wall rocks, preventing or restricting 
further loss of fluid to the formation, 
and the clay sheath will be thin.*® Com- 
paratively coarse clay particles, of lower 
colloidal value, on the other hand, must 
form a relatively thick sheath on the 
wall of the well before an effective seal 
is established. If the differential pres- 
sure between the well and the formation 
is high, the clay sheath will be thicker 
than when the differential pressure is 
low. Smooth-surfaced, hard formations 
exposed in the wall of the well offer less 
opportunity for clay deposition than do 
softer formations presenting an irregu- 
lar surface. The amount of clay neces- 
sary to seal the walls of a well will vary 
with its diameter, the larger diameter 
holes presenting a larger surface to-the 
well fluid and offering less resistance to 
movement of fluids into the formation. 
Accumulation of a firm, coherent clay 
sheath on the wall of the well is aided 
by the plastering action of the eccentri- 
cally revolving drill pipe. 

Penetration of the wall rocks by the 
clay-laden drilling fluid varies with the 
permeability of the individual strata.** 
In rocks of low permeability, the clay 
deposit is almost entirely on the rock 
surface, but with highly permeable 
rocks, the clay particles may penetrate 
the pore spaces for some distance from 
the wall of the well. In extreme cases, 
where the formations are highly perme- 
able or creviced, mud fluid has appeared 
in wells several hundred feet distant 
from drilling wells into which the fluid 
was pumped. In some cases, low-pressure 
“thief” sands absorb drilling fluid so 
rapidly that circulation back to the sur- 
face cannot be maintained without ad- 
dition of fibrous or flaky materials or 
greater quantities of highly colloidal 
clay to the fluid to increase its sealing 
tendencies. 

Controlling high-pressure fluids 
in formations penetrated. If water, 
gas, or oil present in a permeable for- 
mation is under materially higher pres- 
sure than the static pressure of the drill- 
ing fluid in a penetrating well, sealing 
the pores of the wall rocks with deposit- 
ed clay will not be sufficient to hold the 
fluid in check. The higher pressure for- 
mational fluid may dislodge the clay 
sheath, force its way into the well and 
flow toward the surface, perhaps in 
sufficient volume and under such pres- 
sure as to cause a disastrous blowout at 
the wellhead. In opposing this, the den- 
sity of the drilling fluid in the well is an 
25. “Properties of Clay Suspensions,” by G. D. 

Hobson. Journal, Institution of Petroleum, 
December, 1940, pp. 533-564. 
“Circulation Losses,” by R. Silent. A.P.I. 
Drilling & Production Practice, 1936, pp. 
60-68. 


important consideration. Fluids weigh- 
ing 70 or 75 lb. per cu.ft. are ordina- 
rily sufficient, but when abnormally 
high formational pressures are encoun- 
tered, heavier drilling fluids must be 
employed. Within limits, heavier fluids 
may be prepared simply by adding more 
clay, but in doing so, the viscosity in- 
creases until, usually at about 85 Ib. per 
cu. ft., the fluid becomes too viscous to 
be readily pumpable. When still heavier 
fluids are necessary, or when it is de- 
sired to add density to a fluid of normal 
characteristics without unduly increas- 
ing its viscosity, finely ground heavy 
minerals—particularly barite (BaSO,) 
or hematite (Fe,O.,)—of low colloidal 
value are added to the clay-laden fluid. 

“Gas-cut” drilling fluid. When a 
formation containing high-pressure gas 
is penetrated by a drilling well, the gas 
imprisoned within the pore spaces of 
the material pulverized by the drill be- 
comes entrained in the drilling fluid. As 
it rises toward regions of lower pressure 
near the surface, this gas expands until 
it may seriously reduce the density of 
the drilling fluid. If the pressure in the 
formation is considerably in excess of 
that in the well, the gas may continu- 
ally force its way into the well, pre- 
venting formation of a protecting clay 
sheath and becoming entrained in the 
drilling fluid. Oil or water entering the 
well from high-pressure formations 
may contain dissolved gas that, on re- 
duction of pressure near the surface, 
is released from solution and forms 
minute gas bubbles entrained in the 
drilling fluid. “‘Gas-cut” drilling fluid 
containing entrained gas bubbles as a 
result of one or another of these occur- 
rences, may become of much lower den- 
sity than is necessary to give assurance 
of protection against a blowout of 
drilling fluid from the well. Further- 
more, drilling fluids do not readily re- 
lease entrained gas bubbles in the mud 
ditch and storage pit at the surface, 
particularly if the fluid is highly vis- 
cous, and gas tends to accumulate in 
the fluid as it is circulated repeatedly 
through the well, the density of the 
fluid becoming lower until security is 
seriously impaired. In this case, the fluid 
must be discarded and replaced with 
fresh fluid, or it must be treated in some 
way to release the entrained gas. This 
may be accomplished by passing the 
fluid through a vibrating screen, 
through a suitably designed trap in 
which the fluid will be spread out in a 
thin film over metal surfaces, or by 
diluting with water, subsequently 
thickening the fluid to proper density 
after the gas is released. Addition of 
chemical reagents to reduce the vis- 
cosity of the fluid, will also promote 
release of the gas. 

(To be continued ) 
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-O-lite research technicians carry on a 
tinuous program to develop the most 
Wnomical and effective dehydrating com- 
Sunds. 


he completely equipped mobile labs, field 
arch can be carried on with exacting lab- 
Bory precision. 


d research is an accurate association of 

bry and practice. Research data accumu- 

a in the field labs is important to the 
mre research program. 


SINCE all crude oil and water emulsions do not 
respond to the same treating methods and chemi- 
cal compounds, effective dehydration is depend- 
ent upon continuous research. To assure Tret-O- 
lite users maximum compound efficiency, the 
Tretolite Company has carried on such a pro- 


gram for many years. 


One important phase of Tret-O-lite Research is 
the mobile field research equipment. These sup- 


plements to the extensive Tret-O-lite laboratory 





division can be moved right out into the fields, 
there to gather important data for the Tret-O- 
lite research program. The activities of the mo- 
bile labs today result in better treating com- 
pounds tomorrow. This field research is just an- 


other graphic proof of Tret-O-lite’s leadership. 


TRETOLITE COMPANY 


Manufacturing Chemists 
WEBSTER GROVES, ST. LOUIS COUNTY, MO. 
LOS ANGELES, CALIF. 


Oil is Ammunition e Treat it Right! 


GROSS 500 
TARE 50 
NET 450 


DEHYDRATING 


emma. | 


DESALTING 


COMPLETE SERVICE FOR EVERY FIELD 





Diesel-Electric Drilling Rig 
Designed for Simplicity 


iA PETROLEUM 
ENGINEER 


P 422.141. 


xt Elimination of unnecessarily complicated electrical 
devices, and use of compact generating units, aids 


in transportation and erection of equipment 


Sendai 


O*x of the largest Diesel electric 
drilling rigs in the country is now 
in operation near Big Lake, Texas, by 
the Rowan Drilling Company. 

There are many Diesel and gas engine- 
driven electric drilling rigs in operation, 
but the electrical system varies in most 
of them. The basic idea in designing 
and building Diesel-electric rigs is to 
make the system as simple and as free 
from complicated electrical devices as 
possible. The rig herein described was 
designed with this in mind as well as to 
have the generating units as compact as 
possible, facilitating transportation and 
erection. With this arrangement, perfect 
alignment and leveling is desirable but 
not necessary, as the engines and gen- 
erators are connected as units, and the 
generators and exciters are not driven 
by belts as is the case in some earlier 
Diesel-electric rigs. 

By referring to Figs. 1, 2, 3, 4, and 5 
a general idea of the rig may be obtained. 


Units Comprising Rig 


rhe individual units comprising the 
rig are as follows: 

A direct-connected generator unit 
consisting of an 8'%4 by 101A, 8-cylin- 
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der, 4-cycle, 900-r.p.m. engine, a 175- 
kw., 200-volt, 900-r.p.m. direct-con- 
nected generator, a 75-kw., 200-volt, 
900-r.p.m. direct-connected generator, 
and a 20-kw., 115-volt, 900-r.p.m. di- 
rect-connected exciter. 

A direct-connected generating unit 
consisting of an 8' by 101%, 8-cylin- 
der, 4-cycle, 900-r.p.m. engine, a 250- 
kw., 200-volt, 900-r.p.m. direct-con- 
nected generator, and a 20-kw., 115- 
volt, 1750-r.p.m. belted exciter. 

A direct-connected generating unit 
consisting of an 81/2 by 9', 8-cylinder, 
4-cycle, 900-r.p.m. engine, a 200-kw., 
200-volt, 900-r.p.m. direct-connected 
generator, and a 20-kw., 115-volt, 
1750-r.p.m. belted exciter. 


A rotary unit consisting of a 27-in. 
rotary table, a chain reduction unit, and 
a 200-hp., 200-volt, 900-r.p.m. d-c. 
shunt wound motor. 

A drawworks unit consisting of the 
drawworks, a chain reduction unit driv- 
en by two 300-hp., 400-volt, 900-r.p.m. 
d-c. shunt wound motors operated in 
parallel. 

A pumping unit consisting of a 734 
by 18 mud pump belt-driven by a 400- 
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Fig. 1. General view of Diesel-electric drilling rig 
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JULIAN P. VAN VORST 


is the possessor of a mechanical engineering 
degree from Cornell University, 1906—Was 
variously in the refrigerating, locomotive, and 
automobile business before entering the U. S. 
Navy as an ensign in the first World War— 
Went to Texas in 1919 upon leaving the Navy, 
working on automobile and industrial gas en- 
gines, later specializing on gas and gasoline 
engines for oil-well drilling, being with the 
Portable Rig Company, Inc., when that company 
was first organized—tater in business for him- 
self in connection with oilfield gas, gasoline, 
and Diesel engines—Maintained the large gas 
and gasoline engine driven rotary rigs for 
Humble Oil and Refining Company in the San 
Antonio and Wichita Falls divisions. 





hp., 230-volt, 1000-r.p.m., d-c. shunt 
wound motor. 

A drawworks control unit consisting 
of a terminal box with terminal con- 
nections and derrick auxiliary breakers, 
etc., three 20-point oil-immersed con- 
trollers and resistance grids associated 
for generator field control, a set of con- 
trol rods, handwheel and mechanism for 
driller’s control of mechanism, and two 
resistor racks for the support of these 
units. 

One main control house. 

Two explosion-proof remote-control 
push-button stations. 

One explosion-proof remote-control 
drum switch. 

One ammeter cabinet with an am- 
meter for each generator. 

Auxiliary units consist of a 10-kw. 
belted generating plant made up of a 
15-hp. Diesel engine at 1200 r.p.m. and 
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FROM UNCORED FORMATIONS 


The Hunt Side Wall Coring Tool, which is run in through the drill stem and retracted by 
means of a conventional wire line overshot, recovers cores ranging in diameter from 1 to 1%” 
in diameter and up to six inches in length. Any number of cores may be obtained without remov- 
ing the drill stem from the hole by simply raising or lowering the side wall tool as desired. 


Quicker, economical side wall coring was a natural, progressive step from other methods 
of formation testing just as was the “poor-boy” coring tool over the “taste and smell” of bit 
cuttings ... conventional coring over the poor- 
boy and wire line coring over the conventional 
design. It was natural, too, that HUNT...a 
leader in conventional wire line coring.. 
should develop this faster, more economical 
coring technique. 


Core tube in side 
wall after lowering 
of drill pipe has 
caused penetration. 
Drill pipe is now 
slightly raised, and 
core recovered by 
wire line. 


Core tube deflect- 
ed, with wire line 
retractable barrel 
in position ready to 
penetrate side wall 
to take core. 


BUSINESS BUILT ON SERVICE 


FIELD SHOPS: 


Uston, Bay City, Corpus Christi, 
ennings, Shreveport, Harvey 


EXPORT SALES: ee ee 
W-K-M Company, Inc. 
4 Trinity Place, New York City HOUSTON, TEXAS, U. 5. 








Fig. 2. Rotary drive and drawworks motors 
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a 10-kw., 1200-r.p.m. generator with 
field control; a washdown pump unit 
made up of a piston pump driven by a 
7'%-hp. motor equipped with starting 
unit; and an air compressor unit con- 
sisting of an air-cooled air compressor, 
a 10-hp., 1750-r.p.m., 115-volt d-c. 
motor, and three 200-lb. air receivers. 
A closed-system cooling tower with 
two 5-hp. raw water circulating pumps 
electrically driven by 115-volt d-c 
motors and two air-circulating fans 
driven by a 5-hp., 115-volt d-c. motor. 
A fuel tank of 6000-gal. capacity. 


Electrical Plan 


The general electrical plan of this rig 
consists of having a generator or com- 
bination of generators driving each mo- 
tor as the drilling requirements demand. 

As an example, when drilling, genera- 
tor No. 2 is on the rotary motor. Gen- 
erators Nos. 1 and 3 are in parallel to 
supply sufficient current (about 1350 
amp.) to the slush pump motor. When 
hoisting, generators Nos. 1 and 2 are in 
series in order to provide 400 volts to the 
drawworks motors operating in parallel. 
Generator No. 3 is on the rotary motor. 
While spudding, generator No. 2, by 
means of a foot-controlled switch, is 
alternately on the drawworks or rotary 
motor as the driller wishes. 

The 200-kw., 250-kw., 175-kw., and 
75-kw. (250-kw.) generators are of the 
self-ventilated type and have three fields 
with separately excited shunt, self-ex- 
cited shunt, and differential series so 
proportioned that a predetermined max- 
imum current cannot be generated, and 
also preventing the stalling of the driv- 
ing engines. 

The complete generating unit is 
shown in Fig. 5. Rated at 900 r.p.m., 
the generating units are operated at 
800 r.p.m. The voltage of each genera- 
tor is adjustable over its range, in 20 
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steps provided by an oil-immersed mas- 
ter controller. These are shown in Fig. 
6. These controls vary the resistance in 


both shunt fields (separately and self- 
excited). This voltage variation is ob- 
tained for the entire range in either 
direction of rotation of the controller. 
Voltage reversal on each generator, 
which determines direction of rotation, 
is accomplished by increasing its sepa- 
rately excited field with relays actuated 
by the master controller. 


The differential series field opposing 
the separately and self-excited shunt 
fields gives the generators a drooping 
voltage characteristic that makes it 
practicable, without any special elec- 
trical interconnection, to operate the 
generators in parallel. This parallel oper- 
ation of two generators is necessary to 
supply sufficient amperage (1350) to 
the pump motor. 

The control circuit is arranged for 
series operation of two of the generators 
on the drawworks motors in order to 
supply them with 400 volts. Each gen- 
erator delivers its current at 200 volts. 

All exciters are compound wound de- 
livering constant voltage over the entire 
load range at constant speed of opera- 





Fig. 3. Condensed drawworks data sheet 
Hoisting speeds 


Electrical motor running at 900 r.p.m. through reduction unit. Output shaft, 211 r.p.m. Output shaft sprocket, 
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35 46" Digm. 9.25" Cir. 





19 tooth 
Clutch combinations . 

Speed . Drumshaft, Jackshaft, Lineshaft, | *Line speed, 
number Jackshaft | coats r.p.m. r.p.m. r.p.m. | ft. per min. 
1 Low Low 45.3 211 127 418 
2 High Low 75.3 211 211 696 
3 Low High 127.0 211 127 1175 
4 High High 211.0 211 211 1951 

*Line speed figured at second layer of line on drum. 
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Baash-Ross_ Inter- 
nal Pipe Cutter 


2 


Baash-Ross Exter- 
nal Drill Pipe 
Cutter 
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Baash-Ross Im- 
| Proved Kammer- 
» diner Rotary Jars 


PRECOVERING DRILL Pipe stuck but not parted: If pipe or tubing is stuck 
“PIPE OR TUBING in hole but intact to the surface, (Ist) run the 
§ Baash-Ross Internal Pipe Cutter (3) to cut off free 
pPortion. Then, (2nd) recover balance of pipe by washing over stuck portion, 
peng into sections with the Baash-Ross External Pipe Cutter (2) and 
moving sections*. On this type of work, many operators equip their wash- 
mee string with a Baash-Ross Bumper Sub (7) and a set of Baash-Ross 
ammerdiner Jars (1) to safeguard against sticking. 


m'Pe lost in hole: (a) If lost section is free in hole, recover with a 
Paash-Ross Releasing Socket (5) having a Baash-Ross Bumper Sub (7) 
Mnstalled above it to aid quick release in emergencies*. For maximum 
afety, many operators also run a Baash-Ross Safety Joint (6) between 
pocket and Bumper Sub. 
2 fb) If lost section is stuck in hole, run above assembly and add a Baash- 
moss Kammerdiner Jar (1) above the Bumper Sub. The Jar gives the up- 
me ard blow necessary for freeing the pipe while the Bumper Sub permits a 
ownward blow to be struck to help loosen the pipe, and also to aid quick 
¥ lease of the Sox ket in emergencies. 
¢) If neither “q” 
Pipe, then cut int 
HOVE sections * 


nor “‘b”’ is successful, run wash-over string to free 
) sections .with Baash-Ross External Cutter (2) and re- 

















*There is alu ays the possibility of a fish becoming stuck as it is 
ry Therefore, to eliminate the risk of a costly round trip in case 
Ba. fish cannot be pulled, it is often more economical io include a 

aash-Ross Kammerdiner Jar (1) on EVERY assembly of fishing tools! 


























HAT’S You FISHING PROBLEM? | 


A QUICK GUIDE TO THE INDUSTRY’S TOP FISHING “FLEET” 


Baash-Ross Fishing Tools hold the world’s depth record, 
having proved their unfailing dependability at a greater 
operating depth than any other make of equipment... 
your assurance of maximum safety and efficiency in any 
well — at any depth — under any operating conditions! 
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Baash-Ross Rotary 
Releasing Spear 
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Baash-Ross Rotary 


Baash-Ross Type 
Releasing Socket 


‘C’ Autolock Safety 
Joint 


Baash-Ross Fishing 
Type Bumper Sub 


SALVAGING PLAIN OR When salvaging casing, liners, screens, etc., from 
PERFORATED CASING 4 Well, first cut casing or liner with the Baash- 
Ross Internal Cutter (3). Then... 

(a) If cut-off section is free, remove it with a Baash-Ross Releasing 
Spear (4) with a Baash-Ross Bumper Sub (7) above it*. Many operators 
also run a Baash-Ross Safety Joint (6) between Spear and Bumper Sub 
to insure maximum safety in any emergency. 

(b) If cut-off section is stuck, run the above assembly and add a Baash- 
Ross Kammerdiner Jar (1) above the Sub for loosening the pipe. 


REMOVING DRILL COL- When the Drill Collar Assembly (Bit, Reamers 
LARS LOST IN HOLE and Drill Collars) is lost in the hole, first deter- 
mine whether assembly is stuck or free. 

(a) If free, pick up assembly with a Baash-Ross Releasing Socket (5) 
having a Baash-Ross Bumper Sub (7) above it*. Operators desiring maxi- 
mum safety also run a Baash-Ross Safety Joint (6) between Bumper Sub 
and Socket for disconnecting string in an emergency. 

(b) If Drill Collar is stuck, use above assembly and add a Baash-Ross 
Kammerdiner Jar (1) above the Bumper Sub for loosening the Collar. 


(c) If prolonged jarring does not loosen the Collar, and other measures 
such as circulating, oil spotting, etc., prove unsuccessful, then wash-over 
the Collar to free it and again run the Socket-Bumper-Sub-Jar assembly. 


Baash-Ross Fishing Tool Men are experts on all types of fishing 
and salvage operations. Get in touch with your nearest Baash-Ross 
representative for help on your particular problem! 












Fig. 4. Slush pump and small pump used for mud mixing 
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tion of the engines. These are 20-kw. at 
115 volts, 174 amp. The average load 
on exciters for field excitation of all 
generators is about 6 kw. This allows 
the use of the exciters for constant volt- 
age loads. Exciter loads are generator 
shunt field control motors, blower mo- 
tors, auxiliary motors, cooling tower 
motors, and lights. They are divided into 
three load circuits with A.B. breakers 
in the control house used as disconnects 
and short circuit protection. The loads 
are arranged to follow the sequence of 
starting up the rig, for example, engine 
cooling and auxiliaries on one circuit, 
rig auxiliary. and derrick lights on sec- 
ond circuit, and control and blower mo- 
tors on the third circuit. Any combina- 
tion of load circuits may be applied to 
the exciter circuits. The 10-kw. auxil- 
iary generator exciter can be used for 
lights or for exciting the main genera- 
tors. The exciters are not to be used in 
parallel and the switch control panels 
are arranged to prevent this. The rotary 
and mud pump motor are shunt wound 
with separately excited fields. Constant 
field strength by separate excitation 
makes the motor torque directly pro- 
portional to its armature current. 


Drawworks Motors 


The two drawworks motors (300 
hp.) , are mechanically operated together 
at the same speed by means of a chain- 
coupled reduction unit. These are of the 
compound type, the shunt field being 
separately excited. The series field was 
installed to stabilize the motors when 
operated in parallel as a single electrical 
unit. These series fields are cumulative 
in the forward direction and differen- 
tial in the reverse. The shunt fields are 
predominant and the torque and speed 
characteristics are different from the 
rotary and pump motors. The series field 
has a tendency to increase the torque 
and reduce the speed with an increase in 
current in the forward speed. In the 
opposite direction, an increase in cur- 
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rent decreases the torque and the speed 
increases. 

All motors are force ventilated by 
self-contained motor-driven blowers 


mounted on top of each motor. Such 
ventilation provides cooling air and in a 
hazardous atmosphere (with gas) safe 
air can be piped from a distance. 


Controls 


There are three control wheels at the 
driller’s position (see Fig. 7). Two are 
concentric and may be operated together 
or separately. The third is independent 
but all three connect to a gear box, 
shown in Fig. 6. On the side of the gear 
box opposite the handwheels are sepa- 
rate shafts to each master switch. There 
is a two-position lever on the gear box 
that gears the small concentric wheel 
control and the separate wheel control 
together in one position and permits 
these two to operate independently of 
the other. The small concentric wheel 
controls generator No. 1; the large con- 
centric wheel controls generator No. 2; 
the separate handwheel controls genera- 
tor No. 3. The concentric handwheels 
are locked together for using generators 
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Fig. 5. Generator unit consisting of Diesel engine, generator, and exciter 
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COAST MEDICAL DENTAL 
GUARD 


SUPPLY CIVIL CHAPLAIN CHAPLAIN 
ENGINEER (Christian) (Jewish) 


WORTH KNOWING WORTH SHOWING! 


THE U.S. NAVY’S Officer Corps include both 
the Commissioned Officers and the Warrant 
Officers. 

The Commissioned Officers consist of the 
“Line” (combat) officers and the various staff or 
supporting officers. Only the Line officer can 
command a ship, and it should be noted that 
whatever the division of combat service (Air 
Force, Submarine service, etc.), he wears the de- 
vice of the Line. The Coast Guard, under the 
Treasury Department in peace time, is part of the 
Navy during war. Their corps device is worn in 
place of the star and also designates Line Officer. 

Chief Warrant Officers and Warrant Officers, 
corps devices below, rank between Commissioned 
officers and Petty officers and are generally 
specialists such as machinists, electricians, etc. The 
Chief Warrant Machinist and Warrant ee 


for example, would be known as Chief Machinist 
and Machinist, respectively; a Petty officer in the 
same specialty would be known as a Machinist’s 
“Mate” (assistant). 

Corps insignia is worn above the rank insignia 
on the shoulder marks with the khaki work uni- 
form and the white dress uniform—above the 
rank insignia on the sleeves of the blue uniform. 
With the khaki uniform, all Commissioned officers 
except those of the line wear the corps insignia 
on the left shirt collar also; on the right shirt 
collar is worn an insignia of rank similar to that 
worn by Army officers of corresponding rank — 
Second Lieutenant's gold bar for the Ensign, First 
Lieutenant’s silver bar for the Lieutenant, Junior 
Grade, etc. Line officers wear this rank insignia 
on both shirt collars. Warrant officers wear corps 
insignia on both shirt collars. 


HUGHES TOOL COMPANY, HOUSTON, TEXAS 


BOATSWAIN MACHINIST PAY CLERK ELECTRICIAN 
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GUNNER CARPENTER’ ELECTRICIAN PHARMACIST 








Fig. 7. Control wheels at driller's 
station 
Nos. 1 and 2 in series for operation of 
the two 300-hp. motors in parallel. 

The operating arm of the gear box in 
the closed position locks the controls of 
generator No. 1 and generator No. 3 
together for parallel operation for sup- 
plying current to the mud pump. Gen- 
erator No. 2 is controlled by the large 
wheel that, by means of the special 
switch, can supply current to the rotary 
motor or to the drawworks motors. At 
the driller’s position is a safety switch, 
shown in Fig. 7, which is used for emer- 
gencies. This disconnects the field of all 
the generators. For signaling the engine 
operator, a push button switch that 
operates a horn at the engine tool house 
has been provided. Predetermined sig- 
nals are arranged for different switch 
connections. There is a three-position 
drum switch behind the driller’s post 
that puts generators Nos. 1 and 2 in 
series remotely; disconnects them in the 
off position, and connects them to the 
busses separately in the third position. 
There are three ammeters, one for each 
generator. 

In Fig. 9, the rotary drive reduction 
gear can be seen. A small magneto that 
acts as a speed indicator is shown at the 
base. There are two speeds in this reduc- 
tion unit. With the motor turning at 
900 r.p.m. the drill stem has a high 
speed of 196 r.p.m. and a low speed of 
125 r.p.m. 

Ihe method of lifting, supporting, 
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and lowering the electric cables is by 
means of a simple worm and screw hoist 
operating with 3-in. steel cables to 
lift, hold, and lower the cable assembly. 

The low voltage makes it necessary 
to use heavy copper cables, four to each 
lead. The engines, one of which is shown 
in Fig. 5, are 8-cylinder, 4-cycle solid- 
injection Diesels, a pump and injector 
being provided for each cylinder. Gov- 
ernors regulate and control the speed, 
set for present drilling conditions at 800 
r.p.m.; these engines are rated at 900 
r.p.m. and for deeper and harder drill- 
ing can be set at 900 r.p.m. 

The engine jacket water, which is 
treated for hardness, is cooled by a 
closed-system unit. Outlet water tem- 
perature averages 120°F. Temperature 
of the oil leaving the oil cooler is 
about 140°F. Fig 8 shows the cooling 
coils through which the jacket water is 
circulated. Shown are the vertical risers 
with the horizontal pipes and water jets. 
Raw water from the tank in the base is 
pumped through these jets by the cir- 
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culating pumps. Fans driven by one 
5-hp. motor, and situated on the oppo- 
site side of the coils maintain a strong 
current of air over these cooling tubes. 
One or both of these fans can be cut-out 
of operation. One motor drives through 
a horizontal shaft and worm gearing 
with a clutch between the fans. 

In Diesel engines there is always a 
surplus of fuel oil leaking from the fuel 
pumps. On this rig this surplus is caught 
and piped to a tank about 14 in. by 36 
in. situated directly in front of the 
cooling tower. When the level reaches 
a certain height a float-valve-controlled 
switch starts an electric-driven pump, 
which delivers this oil to the fuel tank. 
When the level has returned to its lower 
limit the float valve shuts the motor off. 

These Diesel engines are equipped 
with a small oil filter. Oil is changed 
every 500 hours. Fuel consumption of 
the rig, which includes an auxiliary 
Diesel engine, is approximately 600 gal. 
for 24 hours. 
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Fig. 8. Cooling tower for cooling engine jacket water and lubricating oil 
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JAWHEM Standards gov- 
"erning the manufacture of 
eWell Head Equipment, 
benefit the Oil Industry by 
Pattee greater inter- 
Hchangeability, greater 
Safety and greater Econ- 
Homy. As the API benefits 
ithe industry as a whole, so 
} the AWHEM aspires in its 
chosen field of endeavor. 
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FIRMS AUTHORIZED TO 
USE THESE A.W.H.E.M. 
SYMBOLS 


BEAUMONT IRON WORKS CO. 


Beaumont, Texas 


BROWN OIL TOOLS, Inc. 


Houston, Texas 


CAMERON IRON WORKS, Inc. 


Houston, Texas 


HINDERLITER TOOL COMPANY 
Tulsa, Oklahoma 


McEVOY COMPANY 


Houston, Texas 


OIL CENTER TOOL COMPANY 


Houston, Texas 


RECTOR WELL EQUIPMENT CO. 
Fort Worth, Texas 







































FREE 
OFFICIAL 
PUBLICATIONS 


In connection with the activities of 
the Association (AWHEM) booklets 
of recommended practices are 
available for free distribution. 
Specifications on other objectives 
will be released from time to time. 
Your request on company sta- 
tionery will bring them to you. 
Address: 


Association of 
Well Head Equipment 
Manufacturers 


508 Niels Esperson Building 
Houston, Texas 


Write for These FREE Booklets of AWHEM Standards ate 
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safety to Workmen and 
Security of Investment de- 
pend on the unfailing per- 
formance of Well Head 
Equipment. Symbols of the 
Association appearing on 
this equipment is a guar- 
antee of manufacturer to 
user that the material so 
marked meets the rigid 
specifications of AWHEM. 
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High-Pressure Gas Measurement* 


xt The density of natural gases and a suggested standard method 
for calculation of high-pressure gas measurements 


Part 2 


by Dual! ws Kaike wy) _A Whatthows, po (- He el uid 


ABLE 8 gives the comparison be- 
j, ec experimental and calculated 
densities for the natural gas-natural 
gasoline mixture. The calculations were 
made assuming the system density could 
be computed as an ideal gas corrected by 
the compressibility factor. The observed 
volume percentages liquid were taken 
from the phase diagram, Fig. 4. Table 8 
demonstrates that the compressibility 
factor method can be used to compute 
the density of a mixture in the single- 
phase region above the bubble point 
curve, a short way into the two-phase 
region below the bubble point curve, 


and completely through the two-phase _ 


region at high temperatures where a 
small volume percentage liquid is pres- 
ent. The region in which these calcula- 
tions may be made is limited to pT of 
1.05 or higher. 

A study of the methane-butane sys- 
tem'” also indicated that the overall 
density of a system existing as a small 
proportion liquid and the remainder gas 
may be computed at high pressure by 
assuming the system is a single phase. 
The explanation of this remarkable be- 
havior lies in the relatively small change 
in partial molal volumes between the 
vapor and liquid phases at these condi- 
tions. Hence it matters little for the 
overall density whether a portion of the 
system is in the liquid phase. Caution 
must be exercised in using this proof as 
being of general application without 
regard to position on the phase diagram. 
At pressures above 1000 Ib., however, 
at temperatures above the critical tem- 
perature of the mixture, and at volume 
percentages liquid under 10, the pres- 
ence of the liquid phase is not likely to 
interfere with the calculation of the 
average density of the mixture by com- 
pressibility factor method. 

Pseudo critical temperatures and 
pressures as a function of gasoline 
content and gas gravity. The predic- 
tion of the pseudo critical conditions of 
a gaseous mixture from some easily de- 
termined field measurement instead of 
from the fractional analysis is desirable. 
The use of gas gravity to characterize 

*Pape: presented before Natural Gasoline 
tion of America, May, 1942. 

10, Sage, Hicks and Lacey, Ind. Eng. Chem., 
Vol. 32, p. 1085, 1940. 
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the gas has been shown to be of value 
for gases from one source but to be in- 
adequate for all gases.''? The addition 
of another characteristic of the gas such 
as gasoline content should be of value. 

Fig. 4a was constructed using data 
on about 40 miscellaneous gases. The 
26-70 gasoline content was used as 1.42 
times the pentane and heavier content. 
The relationships between 26-70, test 
car and charcoal contents are those of 
a typical Mid-Continent gas but are 
not necessarily of general application. 
The curve for effluents for condensate 
wells permits the prediction of the pseu- 
do critical temperature from the gas- 
oline or liquid content, which is the 
equivalent of gas-oil ratio. As this curve 
relates pseudo critical temperature to a 
single variable, it cannot be expected to 
be of universal application. This chart 
was found to be reliable for predicting 
compressibility factors for gases from 
sources similar to those used in con- 
structing the chart. Pseudo critical pres- 
sures were predicted from the gas grav- 
ity alone. 


PART 2 


A Suggested Standard Method 
for Calculation of High-Pressure 
Gas Measurements 


A standard procedure for converting 
orifice meter readings on high-pressure 
gases into quantities of gas flow is de- 
sirable for the natural gas and natural 
gasoline industries. Such standards have 
been used for low-pressure gases for 
many years and cover most of the pro- 
cedures for high-pressure gases. The 
chief item upon which complete agree- 
ment has not been reached is the correc- 
tion for deviation of the gas from ideal 
gas laws. The compressibility factor 
method is generally accepted and the 
lack of agreement lies in the method of 
choosing this compressibility factor for 
specific cases. The prime purpose of this 
article is to suggest standard procedures 
for selecting meter correction factors 
to account for the compressibility of 
the gas flowing. A brief discussion of 
measuring the flow of two phases is in- 


cluded. 
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Fig. 4a. Pseudo temperature as a function of gas gravity 
and gasoline content 
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HENRY VOGT MACHINE CO., INC. 


LOUISVILLE, KENTUCKY 
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At Vogt’s the production of essential equipment for 
VICTORY comes FIRST and is reaching new highs every week. 


No effort is spared to deliver the goods on time and to 
maintain the quality of products necessary to the success of 
the war program. 
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TABLE 8 
Comparison of calculated and experimental densities of fluid in 
single and two-phase regions 
Calculated Experimental 
Pressure, ; 
Ib. per sq. in Z Density, gm. per ce Density, gm. per ce Volume percent liquid 
abs 
40°F pTR=1.13 True TR=0 91 
2890 0.628 0.380 0.376 Single phase 
2524 0.569 0.367 0.366 Single phase 
2452 0.556 0.364 0.361 60.5 
2187 0.511 0.353 0.320 43.2 
1493 0.43 0.287 0.204 20.7 
687 0.680 0.083 0.082 6.6 
87.5°F._pTR=1.21 True TR=0.995 
2901 0.658 0.339 0.334 Single phase 
2720 0.633 | 0.330 0.326 Single phase 
2700 0 631 0.328 0.323 46.7 
2623 0.622 0 324 0.314 41.7 
2524 0.609 0.319 0.300 38.3 
2098 0.558 (0). 289 0. 246 28.0 
1412 0.542 0.200 0.157 15.2 
980 0. 660 0.114 0.103 8 9 
160°F.pTR =1.40 True TR=1.13 
2798 0.728 0. 256 0. 263 Single phase 
2775 0.727 0.254 0. 263 3.9 
2612 0.718 0.242 0.246 16.1 
2300 0.705 0.217 0.216 16.7 
1923 0.706 0.181 0.176 14.1 
1482 0.738 0.13 0.132 9.9 
962 0.815 0.079 0.082 5.1 
200°F ._pTR=1.49 True TR=1.20 
2955 0.788 0.235 0.243 Single phase 
2628 0.774 0.213 0.221 Le 
2550 0.769 0. 208 0.215 4.5 
2245 0.764 0.184 0.188 9.4 
1937 0.769 0.158 0.159 87 
1624 0.787 0.129 0.130 1% 
1305 0.814 0.100 0.102 5.9 
1070 0). 842 0.079 0.082 4.7 
The meter formula. The formula 1 
used to compute the flow of natural gas Fy; \ G the §as gravity cor- 
from the meter readings may be written oo he factor when 
as follows: C aS SOE 2 Gas grav~- 
ity of One, 
1 520 l 
Q a - - Px<h . 520 
G Ts Z ly the gas temperature 


oe . Equation (1) 

Where: 

Q = cu. ft. of gas at 60°F. and base 
pressure such as 14.65 lb. per 
sq. in. abs. flowing per unit 
time, 

C = orifice coefficient depending on 
diameter of orifice, diameter of 
pipe, units of h, standard grav- 
ity of gas flowing, etc., 

G = gas gravity or molecular weight 
of gas divided by 29.0, the 
molecular weight of air, 

'; — absolute flowing temperature of 
gas, °F. -+- 460, 

Z — compressibility factor at flow- 
ing temperature and pressure 

PV 
RT ’ 

P = absolute flowing pressure, Ib. 

per sq. in., and 


— 


h = differential across orifice, usu- 

ally in in. of water. 

The general procedure is to consider 
the first three square root terms as cor- 
rection factors and the equation then 
becomes: 


Q=C Fa XFr X FzV/Ph . . 
eu» . . Equation (2) 
Where: 
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correction factor 
from base tempera- 
ture of 520° F., 


60°F. to flowing 
temperature, and 


| 


'—-— the deviation factor or 


the proper function of 
thecompressibility 
factor to correct the 
ideal gas density for 
deviation from ideal 
gas laws. 


Fz — \ 


As the factors can be easily combined, 
it is suggested that the following no- 
menclature be considered: 


Fz = Fr X Fy, and 
Porz = Fe X Fy x Fy 


The appearance of the compressibility 
factor in the final orifice equation as a 
square root of the reciprocal of the fac- 
tor is due to its appearance in the orig- 
inal form both to correct the density of 
the flowing gas and to convert the vol- 
ume of gas at the flowing pressure to 
standard volumes. 


Several combinations of correction 
factors may be made for actual meters. 
For example, the gravity of the gas may 
remain relatively constant and then the 
F,; may be combined with the orifice 
coeficient C. This leaves the tempera- 
ture and deviation factors to be evalu- 
ated and, as temperature is a variable in 
both, the use of a combined tempera- 
ture-deviation factor, F yz, is suggested. 
It will later be demonstrated that all 
three correction factors are a function 
of temperature, pressure, and gas grav- 
ity. Therefore, the combination of all 








Sample 


No. 


(Gas 
gravity 


0.787 
0.885 
0.876 
0.775 
0.907 
0.975 
0.749 
0.799 


Numerical average deviation 


TABLE 9 

Comparison of compressibility factors computed from individual pseudo criticals 
with those computed from pseudo critical gas gravity curve 

P Oklahoma City gases 


Pseudo critical conditions 


Calculated from Read frown curve 40°F. 1500 Ib. 140°F. 1500 Ib. 
analyses Fig. 7 
Cale big. 7 Cale. Fig. 7 
ple pPe ple pPe pseudo pseudo pseudo | pseudo 
515 646 524 646 0.470 0 443 
410 663 414 666 0.550 0.537 0.790 0.781 
388 666 392 669 0.643 0.630 0.829 0.824 
537 646 537 642 0.400 0.410 
495 642 509 650 0.536 0.500 
365 672 363 672 0.723 0.730 | 0.867 0.867 
496 666 485 655 | | 0.538 0.574 
490 649 496 653 | | 0.564 0.584 
423 664 423 670 0.500 0.503 | 0.757 0.760 
406 665 410 666 0.585 0.550 | 0.776 0.770 
466 635 372 | 657 0.345 0.325 | 0.636 | 0 620 
399 677 395 | 669 0.609 0.620 | 0.814 | 0.817 
485 659 480 656 | 0.576 | 0.593 
424 664 425 | 665 | 0.495 | 0.488 0.754 | 0.750 
372 672 370 671 | 0.700 0.707 0.854 0.858 
458 659 | 458 | 660 0.367 | 0.370 0.666 0.666 
388 | 672 | 384 670 | 0.645 | 0.661 0.830 | 0.834 
427 671 | 420 665 | 0.485 0.510 0.750 0.768 
447 656 | 452 661 | 0.409 | 0.389 0.695 0.683 
446 659 448 662 | 0.412 | 0.405 0.697 | 0.695 
417 666 416 | 666 | 0.525 | 0.542 0.775 | 0.777 
458 657 458 | 660 | 0.37 0.373 0.664 | 0.663 
483 660 481 | 656 } 0.583 | 0.586 
410 667 | 408 | 667 | 0.568 | 0.563 | 0.788 | 0.790 
424 | 663 423 | 664 0.500 | 0.470 0.754 0.754 
| | | 
rere 2.62 percent 2.38 percent 
cache 0.83 percent +0.90 percent 


Algebraic average deviation. . 


Compressibility factors 
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Jf 
for that extra We € 


This is a war of horsepower as well as men, and both the 
nation and the machine which have the edge in quantity 
have the edge in the race for victory. The plane that can 
climb a little steeper, fly a little faster, cruise a little farther 
is the one that keeps its pilot from dying for his country ... 
and makes enemy pilots die for theirs instead. 

This extra performance isn’t measured in terms of rated 
horsepower and ordinary overloads. It rests on the ability 
of the engine to deliver the last extra ounce of effort in the 
moment of need. Almost every day, news stories from the 
fronts bring new evidence of how well American engines 
are doing it... in many cases, with the help of American 
Hammered Piston Rings. 

American Hammered Piston Rings were conditioned for 
today’s job by twenty-five years of tough ring problems, 


co Ges © ee a 


that built and developed a unique organization .. . and 
unique facilities. The research laboratory, the foundry, the 
machine shop, the highly trained operators and inspectors, 
the engineering staff, all reflect the leadership of men who 
prefer pioneering to precedent, and who blaze design and 
production trails rather than follow them. Because of this 
all-inclusive “know how,” where equipment must have 
that extra drive you'll generally find American Hammered 
Piston Rings on the job. Koppers Company— American 
Hammered Piston Ring Division, Baltimore, Maryland. 






American Hammered 


Piston Rings 
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three into a gravity-temperature-devia- 
tion factor, Fy rz, should simplify meter 
calculations without any sacrifice of 
accuracy. 

These suggestions are in line with 
previous discussions of high-pressure 
metering.!: !2-!5. 14.15 The orifice coefh- 
cient should be in accord with the best 
practices for heavy walled pipe."* 

Pseudo critical temperatures and 
pressures for gases from the same 
field. The computation of the meter 
factors including the deviation from 
ideal gas laws for cases in which the gas 
analysis is known is straight forward. 
The problem in the natural gas and nat- 
ural gasoline industry, however, is to 
find an easily determined characteristic 
of a gas that will identify its pseudo 
critical conditions and hence its com- 
pressibility factors. The most conven- 
ient measurement to consider is the 
gravity of the gas or molecular weight 
divided by the molecular weight of air, 
rR Sul 

Gases from a given field usually are 
similar in nature even though of differ- 
ent composition. These gases have been 
found to give a smooth curve for gas 
gravity as a function of pseudo critical 
temperature and pressure. To analyze 
the behavior of the gases from one field 
over a period of several years, Oklahoma 

Sillers, A.P.I. Prod. Bull., 227, p. 45, 1941. 
Sillers, A.P.1. Prod. Bull., 227, p. 47, 1941. 
Carter and Webber, Oil Weekly, p. 16, 
May 15, 1939. 

Cochran, Roy L., The Petroleum Engineer, 
Vol. 12, No. 6, p. 34, 1941. 

Cox, R. O., The Petroleum Engineer, Vol. 
12, No. 7, p. 82A, 1941. 


PB BBB LBB LBB LBBB LPP LPL 


Fig. 5. Pseudo 
700 


critical properties 


0.7 


of Grapeland gases 





Calculated from 


Gas 
analyses 


Sample 
No i gravity 

pTe pPe pTe 
622 
x78 H61 
750 64 
636 37: 672 
H61 
663 
671 
663 
663 
661 
667 
663 
670 
670 
664 
671 


664 


369 
454 


672 366 
445 
406 
370 
442 
406 
370 
433 
400 
372 
422 
402 
376 
406 
405 
402 
403 


S67 
751 
635 
S3S 
732 
645 
SO4 
741 
654 
754 
748 
742 
744 


Numerical average deviation 
Algebraic average deviation 





TABLE 10 


Comparison of compressibility factors computed from individual pseudo criticals 
with those computed from pseudo critical gas gravity curve 
Grapeland gases 


Pseudo critical conditions 


Read from curve 
Fig. 6 


Compressibility factors 


40°F. 1500 Ib. = 140°F. 1500 lb. 
Cale. 


pseudo 


Cale. 
pseudo 


Fig.6 
pseudo | 


Fig. 6 
pPe pseudo 
670 0.712 0.720 
65S 0.380 0.402 
605 0.584 0.570 
670 0.700 0.710 
659 | 0.419 0 421 
665 0.527 0.563 
670 | 0.694 0.7 
661 0.435 0 
666 0.603 | 0.586 
669 0.685 

662 0.470 

665 | 0.584 

668 | 0.676 

665 | 0.530 

665 | 0.573 

665 0.559 

665 0 588 


S57 
675 
806 
S54 
708 
802 
852 
718 
813 
845 
738 
803 
845 
778 
802 
787 


804 


S66 
692 
798 
S60 
711 
795 
860 
725 
806 
854 
750 
800 
848 
793 
797 
804 
800 


2.11 percent 1.05 percent 
+1.24 percent -0 57 percent 








City (Wilcox) gases were chosen as an 
example. Fig 6 is a plot of the pseudo 
criticals calculated from the analyses of 
a series of gases including high pressure 
equilibrium vapors, separator gases, 
plant intakes, and plant residues. Table 
9 lists the results of calculations on these 
gases, which are probably typical of the 
gases over the life of a Mid-Continent 
reservoir. 

Fig. 5 presents data on gases of a 
Grapeland cycling plant and Table 10 
presents the results of computations for 


these gases. Three gas analyses were 


700 
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available on each of six days spread over 
more than a year. The high-pressure 
absorber residues group together at the 
lowest gravity. The next higher gravity 
points below the curve are the com- 
puted plant intake including conden- 
sate. The reabsorber residues form a 
third series of points at high gravity 
and above the line. Both the Oklahoma 
City and Grapeland gases follow the 
same curves although they are shown 
on separate figures. 

Eprror’s Note: To be continued in 


an early issue. 
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Fig. 6. Pseudo critical properties of Oklahoma City gases 
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Vocational Class Proceedings in Refinery Engineering 


P 753. 


Refinery Practice for the 
Operating Man 





Manutacture of Lubricating Oils 


Class Meeting No. 4 


NoTe Phroughout e clas : 
made to distinguls 1e identity of the pupil speak- 
ing. When a series of remarks Is made Dy pupils it 
usually denotes an interc 
closs members themselves 


Leader: To make a good motor oil, it 
was decided some time ago that we must 
dewax to get fluidity; next, we proceed 
to study the de-asphalting of oil. There 
may be some confusion regarding the 
application of solvents, as we may be 
using the same one for several purposes, 
propane being an example of this; how- 
ever, conditions are varied to get the 
different selective solvent action that 
may be desired. What harm do you think 
asphalts do? 

Pupil: They form sludge and are eas- 
ily oxidized. 

Leader: Are asphalts good lubricants? 

Pupil: They might be under certain 
conditions, but are not ordinarily. 

Leader: It is necessary to get rid of 
the undesirable asphalts. What are 
these? They are placed in four groups, 
i.€.! 





= Soluble | Soluble | Soluble in 
Type in carbon. Donnell Res 
disulphide im benzo pet. etber. 
Carboids* No_ No No 
Carbenes* Yes No 
Asphaltenes 7 Yes No 
Resins | Yes 


*Produced mostly as a result of cracking. 


Then they are sub-divided according to 
solubility. What about color? 

Pupil: Most of them are black. 

Leader: Yes, pitch-like. You have all 
seen around the valves of engines a 
rather heavy pitch-like substance. This 
is one result of the presence of asphalt. 
Asphalts are to blame for carbonization 
in engines and must be taken out. The 
author of our text begins with com- 
ments on carboids and carbenes, but not 
much time is to be spent on these. These 
come from cracking operations and in 
normal lubricating activities can be 
disregarded, These two, carboids and 
carbenes, may be disregarded generally. 
Asphaltenes are soluble in benzol; resins 
are soluble in petroleum ether. Degree 
of solubility is probably the only way 
known to differentiate between the two 
types of asphalt products. There are 
other oily fractions soluble in some of 
these and they must not be forgotten. 
According to work done so far, and ad- 


60 


mitting there is much work to be done, 
both groups appear to be polycyclic 
compounds. Asphaltenes will have a car- 
bon content something like 86-90 per- 
cent, whereas resins will have less. One 
investigator obtained a number from 
one group and found about 84 percent 
carbon. The hydrogen content is about 
10. 

Pupil: Resins may be oxidized to as- 
phaltenes, and this shows two distinc- 
tive classes. 

Leader: lf dehydrogenation takes 
place a different class of compounds is 
formed. 

Resins often are dark in color but 
sometimes are brownish-yellow and 
brownish-red. They also have consider- 
able of the characteristics of the vege- 
table resins. A great deal of work on 
polycyclic compounds has been done by 
Marcuson. 

Leader: Are there any questions about 
the structural matter? 

Pupil: 1 should like to know whether 
anything is known about the general 
difference in chemical formulas between 
these compounds and others that form 
good lubricants. 

Leader: One difference is oxygen and 
sulphur, which are no objection to the 
oil itself. 

Pupil: That’s true. 

Leader: Are oxygen and sulphur char- 
acterized, or has the analysis gone that 
far? 

Pupil: The branch structure is prob- 
ably the same. You can accept that 
without being very far off. 

Leader: You can eliminate sulphur 
and oxygen and still have lubricating 
fractions. On the other hand, using sul- 
phur compounds in lubricating oils to 
give them certain properties is of ten em- 
p:oved. We find that users of petroleum 
products do not want highly-refined oils 
for differentials, transmission, etc. That 
might be part of the answer. 

Pupil: Those are sulphonated fatty 
oil. 

Leader: Many are strongly mineral, 
without additions. 

Pupil: When you take out all the 
black material you remove the film 
strength. 

Leader: That would be your sulpho- 
nated products. 

‘Pupil: That might be the answer to 


highly-refined lubricants not being so 
good as the less highly-refined lubri- 
cants. 

Leader: That phase will be taken up 
in a later discussion. It is generally desir- 
able to get rid of asphaltenes, resins, and 
polycyclic compounds. You will find 
some reference to this on page 82* of 
the text, where a group has shown that 
asphalts are present. They have tried to 
separate asphaltenes from resins by dif- 
fusion through porous membrane, which 
is good proof that collodial substances 
are natural. We can accept the various 
work done and agree that they are of a 
colloidal nature and that we should 
understand their application. 

You might be interested in the frac- 
tions in the light wax distillate and 
heavy wax distillate range as taken off 
the vacuum unit: 


Fraction of Viscosity in 


crude, percent sec. 100°F. 
61-64 | 77 
64-67 97 
| 67-70 113 
iwe. (7 , 
73-74.7 | 208 
74.7-76.5 224 
76.5-78.5 | 448 
78.5-80.1 | 605 
( ( 
‘ 80.1-82.0 740 
H.W.D. ) 82-83 \ 790 


Light wax distillate range cuts on 
this unit are 59-79 percent on crude. 
Up to 59 percent has already been taken 
off in other products, gasoline, etc.; 
59-79 percent, or 20 percent on crude, 
40 percent on unit is embraced by these 
fractions. We are taking a cut close to 
500 sec. viscosity at 100°F. The ques- 
tion arises: how far can we go before 
getting into trouble with crystal struc- 
ture? In the first fraction, at the top, 
(61-64 crude; vis., 77 sec. 100°F.), the 
crystal structure is about 14 in. or more 


long. The last fraction can be poured 
and you can see that the size of the 
crystals is small. In estimating sizes, the 
top fraction crystals may be 200 times 
the size of the smaller ones. 

The next fraction, heavy wax distil- 
late, contains crystals visible by magni- 
fying them. Two raw materials are tak- 


*Modern Methods of Refining Lubricating Oils, bv 
Vladimir A. Kalichevsky. 
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New technical studies and 
typical engineering data in 
this new Tube-Turn Catalog 


a Pressure Tempera- 
ture Ratings 


‘Allowable “S” Valve 
Tables 


‘Flexibility of Pipe 
Lines and Charts 


‘Tube-Turn Method 
of Expansion Loops 


Typical Expansion 
Loops (pictures) 


‘Expansion Loop 
Chart and how Used 


Cold Springing 
‘The Flow of Fluids 


Viscosity Conversion 
Chart 


Pressure Loss Chart 


‘Flow of Flashing 
Mixtures 


‘Steam Flow Through 
Pipes 


Properties of Pipe 
Dimension Tolerances 


for Welding Fittings 
and Flanges 


CATALOG AND ENGINEERING OATA BOOK +«~ NUMBER 


Pressure Ratings for 
Flanges 


Physical and Chemical 
Requirements for 
Flanges 


Pump Capacities 





Hardness Conversion 
Table 


Gas Density 
Table for Gauging 


Horizontal and Cy- 
lindrical Tanks 


Conversion Tables 


List of Welding Sym- 
bols, Material Color 
Code, Labeling 
Abbreviations 


{ * This data was cempiled exclusively for 


Easy-to-use indexes! Easy-to-read tables! Exclusive new data! &, —tatumeimruve-tumestaiogne.it 
—— 


You will find this new 232 page Tube-Turn Catalog and Engineering Data Book 
the most useful, most helpful and most complete book available on pipe welding and 
welding fittings and flanges. It includes all up-to-date and essential technical data on the cud on 0 tee Ce ot teh ten 
design of welded piping systems and the use of welding fittings—plus many exclusive Catalog and Data Book No. II! as 


TUBE TURNS, 136 E. Broadway 
Louisville, Ky. 


new studies. Every detail is planned to make it very convenient to use and easy to find soon as it is available. 
what you want. Catalog 111 will be off the press in November. Write on your business i eee 
letterhead for your free copy now—or send coupon at right! — 

osition- 


TUBE-TURN Zing Hitingo Firm — 


Street 
TUBE TURNS, Inc., 136 E. Broadway, Louisville, Ky. @ Branch Offices: New York, Chicago, Philadelphia, Pitts- 
burgh, Cleveland, Dayton, Washington, D.C., Tulsa, Houston, Los Angeles. @ Distributors in principal cities. City— a 
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en off the vacuum unit: overhead cylin- 
der stock, which is familiar to all, and 
tar comes out at the bottom. 

In the treatment of heavy wax distil- 
late and overhead cylinder stock by sul- 
phuric acid, the author of the text 
touches briefly on the subject of asphalt 
appearing in the lubricating fractions 
in the form of a colloid. He further says 
that asphalt is protected by a resinous 
film. I don’t believe anyone has differ- 
entiated between the two so far as lubri- 
cating fractions are concerned. Someday 
they may be able to isolate asphalts, 
both liquid and solid. 

Acid with strength of 93 percent-66 
Bé. gravity is ideal for our particular use 
and gives us a general reason for the fact 
that strong acids polymerize very 
highly. This results in making coke. 
When we want to dispose of the sludge, 
we do use very strong acid. Acid of 93 
percent strength gives strong enough 
reaction and at the same time does not 
overdo the thing. 

As for treating temperatures, these 
vary from a minimum of 140 F. to a 
maximum of 160°F., the size of the 
treat governing. When the temperature 
is low, trouble is experienced because the 
treater is forced to use steam in the 
gathering of pepper sludge. The tem- 
perature range of from 150 to 160°F. 
seems to be ideal. Temperature is im- 
portant because it is necessary to remove 
aromatics and asphaltenes. Excessive 
temperature causes granular sludge thus 
increasing disposal problems. 

The next question is that of treating 
time. The treating (blowing) time used 
at present is approximately 30 minutes. 
You can overdo this blowing time and 
also underdo it. If you underdo it, you 
are likely to harm the color of the lubri- 
cating oil fractions, and to disperse acid 
in the oil if too long a contact time is 
used. Some products may form in the 
side reactions, as we have discussed in 
the past, such as sulphonated compounds 
and various other unstable reactions pro- 
ducing compounds that are likely to dis- 
solve back into the oil and it is necessary 
that the sludge not be allowed to remain 
very long after stopping the blowing. 
On various fractions, this time differs. 
On one particular lube stock this opera- 
tion results in approximately 14 percent 
sludge loss—not all of which is sludge 
or resins. Suppose we begin with carbon 
residue, or asphalt content of 5 or 6 
percent, which is reduced in the first 
operation with our initial treat of 20 
lb. per bbl. of 93 percent acid to about 
4 percent. 

Acid sludge is blended in the follow- 
ing proportion in order to have a usable 
fuel: 

73‘. various refinery tars 

25‘« acid sludge 

1.5 to S‘« free water. 


Heavy tar is, of course, the body and 
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the proportion of water is left free to 
form an emulsion. 

There is no de-asphalting in the rerun 
unit. Our products are split at this point 
and we will assume that what was the 
heavy wax distillate will come out as 
a motor oil base and the overhead cylin- 
der stock will come out as heavy bright 
stock. Various blends are made from 
these two. Each is treated with 20 lb. of 
acid, making a total of 40 Ib. of acid 
used in de-asphalting operations. There 
is 11 percent loss in the latter operation. 
The carbon residue is further reduced to 
about 2'2 percent in this operation. The 
oil is not neutralized at this point. The 
contact and percolating filter operations 
follow. Common usage is about 40 Ib. 
per bbl. of clay in the contacting opera- 
tion and about 18 Ib. steam. 

When steam and earth are used in 
neutralization, the following are af- 
fected: 

1. Unsaturates 
Naphthenes 
Parafhins 
Aromatics 
. Sulphur (?) 

Sulphur is not easily removed. It will 
be assumed that the high molecular 
hydrocarbons, which would include the 
asphalts and the resins, would absorb 
most easily. Finished bright stock has a 
carbon residue of about 1.45. The in- 
termediate iodine colors of heavy raw 
bright stock are about 400; light bright 
stock, approximately 150. These fin- 
ished oils give a color improvement and 
we show them in N.P.A. colors. Two 
and one-half N.P.A. is the lighter frac- 
tion and the heavy bright stocks are 
finished 5 to 7 N.P.A. color. 

Pupil: Yodine colors do not check 
with N.P.A. numbers, do they? 

Leader: No, the N.P.A. scale is purely 
arbitrary and has no numerical relation, 
whereas the iodine number indicates 
concentration of color, For example, 3 
N.P.A. checks with our iodine scale at 
38, whereas 5 N.P.A. is 190 iodine color 
and represents five times as much color 
concentration as does 3 N.P.A. 

Leader: Light bright stock will be 
about 0.85 or 0.9 percent carbon 
residue. 

Assume that the light wax distillate 
cut is approximately 29.2 gravity and 
ranges from 130 to 140 viscosity. The 
wax is removed after chilling and the 
light wax distiilate is then charged to 
the rerun unit for separation of the 
viscous and non-viscous fractions. The 
oils are then acid treated and neutral- 
ized. The carbon residues on these oils 
are as follows: 
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280 oil: 0.04 percent 

200 oil: 0.03 percent 

100 oil: 0.027 percent 

70 oil: 0.023 percent 

Pupil: What are the treating temper- 
atures for raw bright stock? 


Leader: On heavy bright stock a 
typical treating temperature is about 
140°F.; for lighter bright stock a tem- 
perature of about 130 F. These can be 
lowered because they have gone through 
the initial de-asphalting. 

Pupil: What temperatures are main- 
tained in neutral oil treats? 

Leader: On 280 oil about 100-110°F.; 
about 100°F. on 200 oil; possibly 90- 
95°F. on 100 oil, and about 90°F. on 
70 oil. 

Pupil: Is neutralizing a de-asphalting 
operation? 

Leader: No, but it is necessary to use 
a 0.5 Ib. per bbl. ratio of hydrated lime. 
Neutrality is the objective because neu- 
tral stock doesn’t damage the equip- 
ment; the formation of soluble sul- 
phonic compounds is stopped and cen- 
trifuge operation is improved. 

Pupil: Is it necessary to use steam in 
contact filtering? 

Leader: The unremoved acid affects 
the color stability and unless clay is used 
with steam in neutralizing, it is often 
necessary to rerun the bright stock. 
Otherwise, the bright stock will become 
very dark in color, oxidize, and conse- 
quently affect motor performance. 

Pupil: Why not de-asphalt in the 
vacuum unit? Would this decrease 
yield? I mean de-asphalt the overhead 
cylinder stock in the vacuum unit and 
eliminate that first treat. 

Leader: You don’t get as much oil. 
Some asphalt is necessary in centrifug- 
ing in order to eliminate the wax. 

Pupil: Processing at first did not in- 
clude centrifuging of heavy wax distil- 
late. Does anyone finish heavy bright 
stock on the contact filters? 

Leader: Yes. 

Pupil: What is the carbon residue for 
finished bright stock? 

' Leader: 1.5 percent. 

Pupil: How about using more steam 
when contacting? 

Leader: This results in loss. 

Pupil: You don’t get any more sta- 
bility? 

Leader: No. Loss rises to 8-10 percent 
with more steam. 

Pupil: Is the blending of heavy wax 
distillate and overhead cylinder stock 
before the acid treat one of conven- 
lence? 

Leader: Yes, in some respects. 

Pupil: Can heavy wax distillate be 
centrifuged alone? 

Leader: No. It appears necessary to 
include some higher viscosity oils with 
greater tar content. 

Pupil: The wax is heavier in the heavy 
wax distillate. 

Leader: Yes. You could centrifuge it 
in batch operation but not in continu- 
Ous Operation. 

Pupil: Has an experimental chiller 
been used? 

Leader: Yes, but there are difficulties 
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GET IN YOUR SCRAP-— 





WELL PRODUCE THE FIGHTING STEELS!” 


... this headline statement is a challenge that comes to you 
from the thousands of steel workers throughout America. Like 
the men in your own plant, these steel men are doing their 
fighting by producing war materials in greater volume than 
ever before, and they are doing it largely with existing 
furnaces and machines. Men in steel are determined to hold 
their production records, and even to better them, so that 
your workers may have the steel they need. 

To do this requires scrap and more scrap, and the steel workers 


look to you to help yourself by helping them get the scrap. 


JONES & LAUGHLIN STEEL CORPORATION Jab 


PITTSBURGH, PENNSYLVANIA STEEL 


PARTNER TO INDUSTRY IN WAR PRODUCTION 
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as the cloud point is approximately that 
of room temperature (or about 75°F.). 

Leader: On page 83 of the text, an 
example is given of using Mid-Conti- 
nent residuum in de-asphalting. In re- 
moving asphaltic substances from a 
residuum of 144 Saybolt Universal sec- 
onds at 210°F. and a carbon residue of 
3.5, with refined fusel oil, the carbon 
residue could not be reduced below 2.2. 
In carrying its observations further the 
text brings out that losses were never 
below 10 percent, or several times 
higher than asphaltenes and resin con- 
tent of oil. Thus we find that carbon 
residue contents may not be related 
to the asphaltenes and resins. 

Going on further, we have a distinc- 
tion made between preformed and po- 


tential asphalts; very much the same as 
gums in gasolines. On the same page of 
the text, some of the pitfalls are dis- 
cussed. You will learn that many of the 
solvents are not adequate as de-asphalt- 
ing agents and each is selected for a pur- 
pose. The problem in meeting the spe- 
cific need for refining is quite compli- 
cated and may end up with two or three 
solvent processes before reaching the 
final objectives. 

On page 84, we come to the differen- 
tiation between asphaltic substances re- 
moved by de-asphalting and solvents. 
The adjustment of one solvent as com- 
pared with another and when to com- 
bine de-asphalting is an economic study; 
considerable laboratory work is neces- 
sary in order to apply the art as it has 





been developed. Too much de-asphalt- 
ing efforts may also remove desirable 
high viscosity high molecular weight 
constituents and actually lower the vis- 
cosity index. 

In Chapter 9 we get into the use of 
propane and I suggest that for the next 
class meeting each group prepare for 
study a process chart for dewaxing and 
de-asphalting by the propane method. 
These charts will be placed on the board 
for comparison. The presence of pro- 
pane is helpful in dilution and permits 
clean separation of the sludge at the 
light wax distillate stage. Perhaps heavy 
wax distillate helps a little on that, but 
of course not anything like the presence 
of propane. 
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Arc-Welding Important Factor in Constructing 
Lightweight Drilling Equipment 


F  agetiyhcwaesaae with Lincoln Elec- 
tric Company equipment has en- 
abled the Franks Machine Company of 
Enid, Oklahoma, to construct sturdy 
well and seismograph drilling machines 
that can be carried completely on light- 
weight trucks. 

So light and sturdy is the equipment 
that one machine can move swiftly 
from place to place and drill as many as 
eight 100-ft. holes in eight hours. This 
includes setting up time, according to 
Claude Franks, who is a partner with his 
father, George, and his brother, Joe, in 
the business. 

The company began the construction 
of portable drilling machines in 1927. 
The elder Franks had opened a machine 
shop seven years previously. Most of his 
work was repairing almost every sort of 
oil-field machinery and making request- 
ed improvements. 

So numerous and varied were the re- 
quests that he finally decided to build 
his own machines, “from the ground 
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up” and he brought his sons in to help 
him. 

“Since then we have constantly 
sought to gather, from the field, ideas 
that are practical and beneficial to the 
work of the machines, and to build the 
best machines possible,” said Claude 
Franks. 

“We started the construction of light 
portable drilling machines, mounted on 
trucks and used in core drilling and 
water drilling, and a little later for 
seismograph drilling in petroleum pros- 
pecting. 

“The machines are completely 
mounted on steel frames, which are 
rigidly attached to truck frames. A ma- 
chine consists of a rotary table, hoisting 
drum, mud pumps, derrick, and the 
necessary parts to complete the unit. 

“The use of electric’ arc-welding has 
made possible the construction of these 
machines. 

“The derrick is made of tubing, 
which is electrically welded. In doing 
this welding job, we use Lincoln Shield- 
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Drilling equipment ready to move 
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Arc 85 and Fleetweld 5 electrodes. The 
frame, gear cases, winch drums, and 
chain cases are all electric welded with 
Lincoln Fleetweld 5 and Fleetweld 7 
rods. 

“The electric welding gives us a sav- 





Drilling equipment in use 





ing, over casting, in the fabrication of 
gear boxes, both in cost and machining 
time. 

“In making steady improvements in 
our work, we have greatly relied upon 
electric welding. 

“Electric welding permits the con- 
struction of drilling machines rugged 
enough to stand abuse. The machines 
drill into all types of earth formations. 
The drill will cut holes ranging from 
3 to 6 in. in diameter and from 50 to 
2000 ft. in depth. 

“Mounting of the machine on a truck 
makes it a very portable unit.” 
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Production of Oil in the World Today 


A PETROLEUM 
ENGINEER 


Femlt 


OCATION of crude oil sources have, 
during the last year, become of 
greater vital importance than ever be- 
fore in the history of the petroleum in- 
dustry. Although the quantity of oil 
available to the United Nations has not 
been materially reduced, the supply at 
some strategic points has been cut off 
and that at others endangered. These 
facts are clearly evident from the map, 
Fig. 1, which shows the distribution of 
the world’s oil production for 1941 by 
principal producing areas. Although the 
production from some fields has neces- 
sarily been based on estimates, the per- 
centages are believed to be accurate to 
0.1 percent as given on the map. 


The Far East 


Considering first the oil of the East 
Indies, the loss of fields, refineries, and 
stocks has imposed a transportation bur- 
den that is particularly important in 
the conduct of war in the southwestern 
Pacific area at a time when shipping 
facilities are at their lowest. This has 
been more important to Japan than the 
immediate possession of the oil fields, 
for it has been estimated that Japan 
had a supply of petroleum products 
adequate for a two-year war before the 
attack on Pearl Harbor. Yet, oil was 
certainly an important, if not the most 
important, object of her conquest and 
it must of necessity be produced to ful- 
fill her purpose. 





WALLACE A. SAWDON 


before the present conflict traveled extensively 
in foreign fields and made an intensive study 
of world conditions as they pertain to the 
petroleum industry—The knowledge thus ob- 
tained, together with that derived from his 
many years association with the industry of the 
United States, makes him particularly well 
equipped to analyze and present a compre- 
hensive appraisal of the oil picture in its en- 
tirety—As editor of the Foreign Section he has 
written many of the articles himself—Sawdon 
is a graduate of the University of Delaware and 
joined the staff of the U. S. Bureau of Mines in 
1922, previously having been a captain in the 
Engineer Corps during the first Worid War— 
Leaving the Bureau of Mines he became oaffi- 
liated with the Independent Oil and Gas Com- 
pany as a petroleum engineer—Later he en- 
gaged in consulting engineering work, was 
a sales engineer for The Foxboro Company, 
and field editor for Oil Field Engineering— 
Resides in California. 
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vitally important in the world conflict 


To what extent Japan has rehabili- 
tated the fields and refineries of the 
East Indies is not known but it is rea- 
sonably certain that not all production 
was destroyed, and even though refin- 
ing facilities were demolished, some oil 
is still available for refining in Japan. 
Whether this is more or less than what 
was exported from the East Indies to 
Japan before the war can only be sur- 
mised. Any refining facilities Japan can 
provide in the East Indies immediately 
will, however, relieve her transporta- 
tion problems just that much. 

Although equipment is assumed to 
have been destroyed sufficiently to be 
of no use for the drilling, producing, 
and refining of oil, it has supplied Japan 
with an appreciable amount of scrap 
metal that has probably been carried 
back to manufacturing plants in ships 
that unloaded war materials and troops 
on the islands. On the other hand, 
new equipment for the producing 
and refining of East India oil requires 
metal that is probably badly needed for 
war material. Japan, too, must have 
problems of allocating material to the 
petroleum industry; but if she contem- 
plates providing a supply of petroleum 
products to take care of her entire 
needs when her reserves have been ex- 
hausted, she will have to rob her war 
industries of the material necessary to 
produce and refine the oil she will re- 
quire. 
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Fig. 1. Percentages of the world's total oil production by principal producing areas in 1941 
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It has been asserted, however, that 
Japan built up a supply of drilling and 
production equipment suitable for oper- 
ating the shallow wells of the East 
Indies and that this was available for 
use when the Islands were taken over. 
If such is the case, the rehabilitation of 
the fields has probably progressed much 
more rapidly than was expected. Japan 
certainly knew the fields and plants 
would be destroyed to the greatest ex- 
tent possible and it is reasonable to sup- 
pose she prepared for such action. 
Whether preparations for refinery con- 
struction were made is not known but 
skimming plants may have been con- 
structed. The technical skill necessary 
for operations may be rather inefficient 
but efficiency probably does not carry 
much weight at the present time. 


The Middle East 


Moving westward to the Middle East- 
ern fields of Burma and India the same 
is true for the captured fields of Burma 
where demolition may have been more 
thorough than in the East Indies. Here, 
however, it is doubtful whether im- 
mediate attention will be paid to the 
rehabilitation of the fields and plants. 
The chief value of the capture at this 
time is probably the elimination of the 
Burma oil as a source of supply for 
British operations in India and the 
Indian Ocean. The scrap metal has 
probably gone to the manufacturing 
plants of Japan. 
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The situation in Burma, however, is 
somewhat different from that of the 
East Indies. Ostensibly—but only os- 
tensibly—the Burmese are pro- Japanese 
and there is the possibility of a buffer 
state being established, if it has not al- 
ready been set up, that will facilitate 
the development of that area. Here 
along the Irrawaddy River are the fields 
that produced approximately 78 per- 
cent of the Middle Eastern (Burma and 
India) oil in 1941. Many wells are very 
shallow and some are even hand-dug 
holes. Although production from such 
wells will be small, they can serve as a 
starter and keep things going until 
more extensive operations can be under- 
taken. Small skimming plants can be 
erected and quite a volume of motor 
fuel provided that would relieve the 
necessity for bringing in that much 
gasoline for mechanized operations. 

Burma may be a springboard for an 
invasion of India. It is doubtful whether 
Japan wants to make such an invasion 
and probably will not make one unless 
there is a chance of Germany moving 
in from the west. In that case, posses- 
sion is nine-tenths of the law (of which 
there is none in war) and Japan might 
then try to take on India in self-pro- 
tection. The small amount of oil in 
India would interest her only from the 
standpoint of helping in the develop- 
ment of the country at a later date. 

That small amount of oil, not much 
more than 0.1 percent of the world’s 
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production is, however, of great impor- 
tance to Britain. It relieves her of the 
necessity of transporting that much to 
India from the Near East. The oil be- 
ing produced in the Punjab area is rela- 
tively safe from any surprise attack; 
but that of the Digboi area in Upper 
Assam is a different matter. It is close 
to the northern passage from Burma 
and its production could be eliminated 
by cutting off the railroad over which 
production is shipped out. There is no 
other outlet for it and the Japanese 
would probably not care whether the 
fields were destroyed or not. They might 
welcome the scrap metal, however. 


The Near East 


The fields of the Near East—of Iraq, 
Iran, Arabia, Bahrein Island, and Egypt 
—form the focal point of the European 
conflict despite the fact that they are 
not on the continent of Europe. Yet 
their fate is tied in with that of the 
Baku fields of the Caucasus. If Ger- 
many fails to capture the Baku oil she 
will lack the fuel for planes and mech- 
anized equipment necessary to conquer 
the Near Eastern fields. If she does get 
the Baku oil a decisive battle of the 
war may be fought in that area of the 
Near East lying between the Caspian 
Sea and the Persian Gulf and east of the 
Mediterranean. 

Last year’s production of 4.4 percent 
or 97,000,000 bbl. (or even the high 
of 125,000,000 bbl. produced in 1939) 
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does not reflect the real oil potential of 
the Near East. What the total possibil- 
ities for this area are cannot yet be esti- 
mated accurately. Several drilled struc- 
tures have not been produced to capac- 
ity and known structures have not even 
been drilled. With pipe lines to the 
Mediterranean and an outlet to the 
Persian Gulf, its importance in the 
economy of Europe and the develop- 
ment of territories along the northern 
and eastern shores of the Indian Ocean 
are obvious. It is small wonder that con- 
trol of this supply of petroleum is so 
vital to the destiny of the empire. 

The strategic position of the fields 
and refineries of the Near East is of 
paramount importance during this 
phase of the war. They supply, with 
minimum transportation, fuel for the 
conduct of the Egyptian operations. 
Should the oilfields of the Caucasus fall 
into Axis hands, it will set up a dire 
threat to fields and refineries of the 
Near East. 

Should the Near East be lost to the 
United Nations, they would be shut off 
from all available oil in the entire East- 
ern Hemisphere, except the little in 
India. True, 79.2 percent of the world’s 
production of oil is in the Western 
Hemisphere. This, however, involves a 
long and hazardous transportation prob- 
lem and one important source of supply 
would probably have to be the South 
American fields and the refineries of 
Aruba and Curacao. At the present 
time this supply is greatly curtailed 
because of submarine activity. Yet to 
continue the war if the supply of the 
Near East were lost would necessitate 
greater shipments from South America; 
and the submarine menace would have 
to be effectively eliminated. 


Russian Fields 


The present producing areas of Rus- 
sia (exclusively of Sakhalin Island) are 
indicated in Fig. 2. These areas pro- 
duced 10.7 percent of the world’s sup- 
ply of oil in 1941; but of this total of 
239,000,000 bbl. a little more than 72 
percent came from the Baku area. The 
other Caucasus areas, Kuban-Maikop 
and Grozny, produced approximately 
6.3 and 5.6 percent, respectively. Only 
about 16 percent of Russia’s oil there- 
fore came from fields other than those 
in the Caucasus and of this, 11.5 per- 
cent of Russia’s total was produced in 
the Ural-Volga area lying between Mos- 
cow and the Ural Mountains. 
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Fig. 2. Principal producing areas of 
Russia. Percentages shown are of total 
U. S. S. R. 1941 oil production exclu- 
sive of Sakhalin Island. Total produc- 

tion was 239,000,000 U. S. bbl. 


The importance of the Caucasus oil 
to Russia is evident; but the capture of 
the Caucasus oil, including that of 
Baku, would mean to Germany not only 
the acquisition of an adequate supply 
to carry on offensive war but also the 
cutting off of Russia’s chief source of 
oil and the loss of valuable refineries. 
The Kuban-Maikop area is already in 
Germany’s hands and the Grozny fields 
are certainly endangered. The scorched- 
earth operations, which are said to be 
exceedingly efficient in Russia, have 
probably blasted beyond immediate re- 
pair the Kuban-Maikop fields. The 
scorched-earth policy may even have 
been applied to the Grozny area before 
this. Moreover, equipment may not 
have been destroyed as it was in the 
East Indies and Burma, but moved to 
other places. 


These two producing areas of Maikop 
and Grozny will not provide Germany 
with the oil necessary for her to meet 
the demands of a continuance of of- 


THE PETROLEUM ENGINEER, October, 1942 


FZ . $ f e 

fensive warfare and they do not seri- 
ously reduce the necessary supply of 
oil to Russia. Should the pipe line from 
Baku to Stalingrad be severed, but 
Astrakhan and the Caspian seacoast re- 
main unconquered, Russia could still 
get oil from Baku via the Caspian Sea, 
although transportation would be much 
more difficult. 





So far as Russia’s immediate supply 
of oil is concerned, she has presumably 
been building stocks some place east of 
Moscow and probably has sufficient 
available to last some time. Retention 
of the Baku area, however, is of great, 
although not vital, importance to the 
entire United Nations’ cause. Without 
it Germany will be confined to defen- 
sive action and consolidation of cap- 
tured territory unless she can get the 
Near East fields by another route be- 
fore her reserves are exhausted. At one 
time this might have been accomplished 
with the amount of oil, augmented by 
synthetic products, available to Ger- 
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many. Conditions, however, are now 
different and without the Baku oil Ger- 
many’s striking power is seriously ham- 
pered. 

If Germany gets the Baku oil, the sit- 
uation will be what it was expected to 
be nearly a year ago. Since then, due to 
Russia’s unexpected strength, the de- 
fense of the Near East has been built 
up. With the demolition of the Baku 
fields, production will be slowed down 
while the Near East becomes even more 
effectively armed. Russia need not be 
knocked out of the war by the loss of 
the Caucasus fields, as her storage, plus 
production from the Ural Basin and 
other areas, will maintain her action 
until the decision is reached in the Near 
East. 


Oil in Europe 


Little can be said about the produc- 
tion from European fields west of Rus- 
sia. The exigencies of war must have 
caused every well to be produced to its 
maximum and few new wells can be 
expected to have been drilled. Estimates 
continue to show the decline in produc- 
tion that began before war was de- 
clared. The refining capacity is probably 
adequate for the crude oil supply despite 
any devastation by bombing, as a loss 
of 70 percent of the refining capacity 
in existence before the war would still 
leave enough to handle all the petro- 
leum now being produced. Refinery re- 
pairs have probably been made from 
salvaged plants and much of the unused 
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refining equipment has undoubtedly 
been converted to the manufacture of 
synthetics. 


South America 


Venezuela produced more oil in 1941 
than ever before in its history, reaching 
a peak of approximately 224,000,000 
bbl. During the present year, however, 
production has been curtailed by the 
submarine menace as mentioned in an- 
other article in this issue. Argentina 
reached an all-time high of nearly 22,- 
000,000 bbl. and a summary of this 
country’s operations is also given in an 
accompanying article. Trinidad’s pro- 
duction increased to nearly 21,000,000 
bbl. during 1941, which was the great- 
est volume of oil yet taken from this 
island. 

Colombia’s production decreased 
slightly to 24,500,000 bbl., which was 
a little lower than its previous high 
point of 25,600,000 bbl. produced in 
1940. A considerable amount of explor- 
atory work was done during 1941 and 
the discovery of oil in the Casabe struc- 
ture on the Yondo concession, where 
five wells have been drilled, indicates 
possible increased production. This 
structure is in the Magdalena River 
Valley across the river from Barranca 
Bermeja. Production was also indicated 
in tests on the Barco concession north 
of the Petrolea field. 

In considering Colombia’s production 
it must be remembered that it depends 
on exports and that the slight decline 


in production last year was due to lack 
of export facilities. Its fields, however, 
are in the interior and require longer 
pipe-line transportation to tidewater 
than does Venezuela, which thus has an 
advantage due to this factor as well as 
to greater volume and more kinds of oil 
produced. 

The decline in production of Peru 
continued from its high attained in 
1936, total production during 1941 be- 
ing less than 12,000,000 bbl. Ecuador’s 
production of a little more than 1,500,- 
000 bbl. in 1941 was also a decline from 
its high of the previous year. 


North America 


In Canada, production increased in 
1941 to a new high of slightly more 
than 10,000,000 bbl., but in Mexico 
production declined and was less than 
43,000,000 bbl. for the year. Although 
this latter is an approximate average for 
the last 15 years, it is far below Mex- 
ico’s peak of over 190,000,000 bbl. pro- 
duced in 1921. 

The United States, which produced 
63.1 percent of the world’s oil in 1941, 
reached an all-time high. Production 
during the present year has been stepped 
up, however, and the total for this year 
will exceed that amount. Unfortunate- 
ly, due to the lack of materials, desired 
exploratory work has not been contin- 
ued and reserves have been depleted to 
a greater extent than the petroleum in- 
dustry cares to contemplate.-—W.A.S. 
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Fig. 3. Oil production of the Western Hemisphere, 
1941 (left). Oil production of the Eastern Hemisphere, 


1941 (below) 
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Digboi Field, Assam, Early 
Prepared for Air Raids 
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> Total black-out invoked after Pearl Harbor was bombed but 


preparations had been underway for a year or more 


Seale 


HEN Pearl Harbor was bombed 

on December 7, 1941, the As- 
sam Oil Company’s field at Digboi, in 
upper Assam, India, went under total 
black-out conditions. For a year prior to 
December, 1941, Digboi was preparing 
air raid precaution work. The work was 
taken in hand by Robert T. Harcus, 
former drilling superintendent for the 
Burmah Oil Company, and Assam Oil 
Company, and at present Air Raid Pre- 
caution Officer for Digboi. 

Drilling rigs were shut down and tar- 
paulins that had been previously made 
were fitted on the derricks. The sec- 
tions were installed by rig building and 
drilling crews, three sections to each 
side of the derrick. These sections over- 
lapped each other at the derrick legs 
and were laced both on the inside and 
out. The lacing on the outside of the 
derrick was done by rigbuilding coolies 
swinging in “‘bos’n” chairs from the 
top of the derricks. Two-by-four 
wooden frames were installed on the 
crown, and “‘purdas” (tarpaulins), in- 
stalled over the frame and laced. The 
problem of the V-door was solved by a 
large square of purda hung on a single 
wire line. In daylight this could be 
swung back and tied out of the way. 

Due to heavy rainfall, it was the or- 
dinary practice to roof over the pump 
houses, so it was a simple matter to 
hang purdas at the sides to black these 
out completely. Sides of the engine 
house were covered with purdas and 
any chinks of light showing through 
the corrugated sheet-iron roofs were 
eliminated by stopping cracks and holes 
with putty. 

Before dark the afternoon-tour drill- 
er would pull in and tie to the double 
board in the derrick sufficient doubles 
to supply himself and the morning-tour 
driller through their respective shifts. 

The derrick ladder was on the outside 
of the purdas and the run-arounds en- 
closed with double flaps to enable der- 
rickmen to climb the derrick without 
letting out any light whatsoever. 

_ Round funnels were fitted over all 
lights in the derrick, engine house, and 
pump house. This)somewhat eliminated 
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began working in oil fields as roughneck dur- 
ing summer vacations while in high school— 
After graduating worked as roughneck, der- 
rick man, and driller, in oil fields in Texas, 
Oklahoma, Louisiana, New Mexico, Colorado, 
Wyoming, and California—Spent two years 
with the Pioneer Engineering Company, 
Long Beach—Went to Burma in 1939 for the 
Burmah Cil Company on a three-year con- 
tract as driller, and during last year of con- 
tract was in charge of controlled directional 
drilling—Returned to United States in July, 
1942, on six month's leave, and intends to 
return to India at the close of the war. 





the spread of light and made it neces- 
sary to install more lights to eliminate 
blind spots for the driller. 

Five drilling wells were blacked-out 
in this manner and drilling was carried 
on successfully. 

In ordinary times from six to nine 
strings of tools were in operation in the 
Digboi field, the work consisting of 
production fishing, re-drilling, testing, 
and ordinary drilling. During black-out 
conditions, only 3 to 5 strings were 
running 24 hours daily, and from 10 
to 13 strings during daylight only. 


All Assigned Duties 


Everyone in the field had certain 
duties to perform when the alert 
sounded. If you were in the bungalow 
you immediately reported to the sta- 
tion assigned to you. If on the job you 
perhaps had different orders, but you 
still had duties. 
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Drilling crews were given orders to 
follow when the alert sounded. In the 
event that they were running in the 
hole or pulling out, slips were to be set 
under a tool joint and the pipe left 
standing. The drilling coolies were to 
go immediately to a shelter; if there was 
none in the vicinity they were to take 
to the jungle. The driller went to the 
nearest boiler battery to see that the 
fires were shut off, then to the nearest 
warden’s post to report for duty. 


When in the hole drilling, the kelly 
was pulled up and slips set under the 
tool joint; pumps and boilers were shut 
down. If running casing, slips were set 
below a collar and left standing. 


In the event that the casing was in 
the hole and the cement half or two- 
thirds in, the plug was dropped and the 
pump left running slowly. The boiler 
would be shut off. Sufficient steam 
would remain in the boiler to keep the 
pump running until the plug reached 
bottom, and the pump would then stall 
itself. 

If cementing had already begun and 
only a small amount of cement was 
started into the hole, pumps would be 
switched, mud pumped after the 
cement, and then the mud pump left 
running slowly to maintain circulation. 

Prior to December 7, only occasional 
black-out practices were held, and 
many in the field neglected to prepare 
for continuous black-out. 


Black-cut of Buildings 


All bungalows were totally blacked- 
out. The few who were not prepared 
were later in a mad scramble to obtain 
material with which to black-out their 
bungalows. 


The manner of black-out in the bun- 
galows was left to the individual; how- 
ever, advice could be obtained from R. 
T. Harcus, A. R. P. officer. Some peo- 
ple had heavy black drapes over win- 
dows, some strung coolie blankets 
(cheap blankets bought in bazaars) 
over windows on wires; these could be 
drawn back in the daytime. A double 
curtain at the door was necessary to 
eliminate shafts of light when people 
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went in and out. This was done easily 
by nailing to the door a wooden frame 
that protruded approximately 4 ft. be- 
yond the door, and a split curtain that 
overlapped was hung on the frame. The 
curtain on the inside of the house had 
an overlapping slit, thus enabling a per- 
son entering the cubicle to pull the 
outer curtains together before opening 
the inner curtains to enter the bunga- 
lows. 

A few people painted windows with 
heavy black paint, others cut news- 
papers and pasted them in the windows 
and then painted over the paper. Still 
others used composition board to cover 
the entire windows. 


Cook houses, which are a short dis- 
tance back of the bungalows in the 
yard (or compound), were compara- 
tively easy to black-out. The door was 
equipped with double curtains to enable 
servants to carry food back and forth. 


In the event of an air raid alert the 
main switch was immediately thrown 
at the power house. This was to prevent 
light from escaping because of panicky 
people running out of bungalows and 
coolie quarters without turning off 
lights and leaving doors open. 

Black-out headlights were installed 
on all cars and trucks. 

Petrol (gasoline) was rationed, six 
gallons a month being the quota for 
passenger cars. A station wagon was 
run in the field for drillers. 


Sufficient petrol was rationed for cars 
and trucks for company business. Al- 
most everyone bought a bicycle and 
cars were pooled on club nights and 
people took turns driving their cars. 

A station wagon was also used to 
pick up the ladies throughout the bun- 
galow areas who were doing war work. 

As the club was completely blacked- 
out, club life did not suffer. Pictures 
were still shown and dances held with 
regularity. The only sad note in the 
club was the shortage of good Scotch 
whiskey and English beer. Taking a 
Scotsman from his “wee peg” is like 
taking a fish from water. 

Equipment to cope with incendiary 
bombs was provided. Lectures and dem- 
onstrations were given and _ pictures 
shown to Europeans, bungalow ser- 
vants, and native personnel on what to 
do in event of incendiary bombings and 
air raids. 


Lakhs? of rupees went into bricks to 
build protecting walls at the tank 
farms, refinery, hospital, offices, and 
various other important buildings 
throughout the field. 

Bungalows were converted into aux- 
iliary hospitals; added fire equipment 
installed; automobiles converted into 
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ambulances, and ambulance drivers and 
first-aid men trained for each ambu- 
lance. 


Warden Stations Set-up 


Warden stations were set up through- 
out the field, each connected with a 
central bombproof control room. These 
stations were manned by employees of 
the Assam Oil Company, in addition to 
their work in the fields. The warden 
stations were made as comfortable as 
possible for the men. Cots were in- 
stalled and there was a two-way tele- 
phone, one direct to the control room, 
and the other to the regular field serv- 
ice. Radios were also installed. 

In addition to other duties, every 
Britisher in Digboi belonged to the 
Assam Valley Light Horse Infantry. In 
this unit they trained as extensively as 
possible, learning jungle tactics and how 
to handle rifles and machine guns. They 
would certainly make it hot for any 
parachutists who attempted to make an 
aggressive landing in or around Digboi. 

Planters and their wives on the many 
tea estates not only took an active in- 
terest in the various activities, but also 
had their air raid precautions and went 
under total black-out. This was to pre- 
vent the estates from being used as 
landmarks for enemy bombers, perhaps 
in search of Digboi. The planters were 
also members of the Assam Valley Light 
Horse Infantry and came for miles 
twice a week to participate in this train- 
ing. 

The women of the station did their 
part. Not only did they take part in the 
war work at the club, such as knitting 
and making bandages, but some also 
took training as nurses at the hospital 
and some made up an Auxiliary Signal 
Corps. 

Members of the Signal Corps learned 
the codes of the British Army so that 
in event members of the army should be 
disabled, they would be able to take 
their place in the sending and receiving 
of messages. 

During air raids these women also 
had their duties. Some volunteered to 
take care of children in shelters, others 
reported to the hospitals and began 
sterilizing instruments preparing for 
any casualties. Some volunteered for 
duty in native shelters to prevent panic 
among native women and children. 


Evacuation Plan 


An evacuation scheme was planned 
for the European women and children. 
Tea plantations offered living accom- 
modations, the company agreeing to 
supply furniture, etc. This plan was 
finally abandoned for the reason that it 
was considered unsafe if Assam were 
ever invaded. It is a good thing the plan 
was given up, because at this writing 





there is a great possibility of the inva- 
sion of Assam by the Japs from Burma. 

The latter part of March the women 
and children were evacuated to various 
hill stations throughout India. This 
evacuation was put into effect by Wm. 
B. Fleming, general manager of the 
Assam Oil Company. 

The Indian personnel of the Assam 
Oil Company evacuated their families 
to their respective homes throughout 
the provinces of India. 

Different types of air raid shelters 
were constructed in various parts of the 
field. The most common were the ones 
built at the bungalows for the occu- 
pants and servants. A trench approxi- 
mately 5 ft. deep, 6 ft. long, and 4 ft. 
wide was dug in the ground and the 
walls reinforced by wood planking. 

In the vicinity of coolie quarters and 
other places where the number of peo- 
ple was greater, longer shelters were 
dug. Some of these shelters were covered 
with semi-circular corrugated sheet 
iron and covered with earth. 

Extra precautions were taken at the 
main hospital. All window panes were 
removed and composition panes in- 
stalled in their place. Brick walls ran 
around the hospital for protection from 
flying shrapnel, and the entire building 
was camouflaged. Air raid shelters were 
constructed and arrangements made to 
bring patients down in stretchers. 

In these shelters, wooden planks were 
set into the wall in tiers, and stretchers 
placed on these planks. 

Telegraph outposts were established 
by the British Army and a system of 
two warnings was used. If planes were 
sighted leaving Burma headed in the 
direction of Upper Assam, the yellow 
warning was flashed. This warning was 
turned over to the A. R. P. officers in 
the various districts. The A. R. P. offi- 
cers would in turn notify all wardens. 
When the outposts sighted the enemy 
planes and determined the sector they 
were headed for, the red warning would 
be flashed. At this warning the siren 
would sound for the alert. 

The next siren would be the all clear. 
The planes had another objective — 
they did not arrive — or the bombing 
was over. 

At the time I left Digboi, we were 
prepared for any eventuality and if the 
time ever comes when Assam should be 
invaded and Digboi should be imperiled, 
the Japs will never gain anything there. 
Digboi has its demolition squads, and in 
these squads are men from the Burmah 
Oil Company’s fields in Chauk and 
Yenangyaung, Burma, who have al- 


ready done a good job of destroying two 
fields. 
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Methods of Marine Exploitation 


Throughout the World 
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xp Local conditions determine procedure, 


which includes use of barges, drilling 


Seale 


T various places throughout the 
A wostt there are producing oil 
fields that underlie oceans, seas, rivers, 
and other waterways. Among these 
marine exploitations are the vast Lake 
Maracaibo operations in Venezuela, the 
wells drilled in the Gulf of St. George 
at Comodoro Rivadavia in Argentina, 
the recovery of oil from below the Irra- 
waddy River in Burma, the tidewater 
drilling into the China Sea at the Seria 
field on the island of Borneo, the de- 
velopments along the Gulf Coast of 
Louisiana and Texas, the channel drill- 
ing around the Long Beach Harbor, 
and the tidewater operations along the 
Pacific Coast of California. The meth- 
ods employed for drilling and produc- 
ing such areas obviously are governed 
by conditions and include the use of 
barges, the building of piers, and con- 
trolled directional drilling from both 
piers and locations on shore. 


Barge Drilling on Lake Maracaibo 

The Lake Fields of the Maracaibo 
Basin in Venezuela straddle the north- 
eastern shore line of Lake Maracaibo. 
The land acreage is produced by the 
Shell interests, a series of kilometer 
strips along and off the shore by the 
Mene Grande Oil Company, and the 
rest of the lake-covered structure by 
Lago Petroleum Corporation. Both 
Mene Grande and Lago utilize barges 
in their drilling operations but because 
practically all the Lago wells are more 
than a kilometer from shore, greater 
dependence must be placed by that 
company on. floating equipment. The 
derricks of both companies are support- 
ed by pile foundations. The well loca- 
tions of the Mene Grande are connected 
with land by walkways, but none of 
the Lago wells can be reached except 
by boat. Well depths on the Lake vary 
from less than 2000 ft. to more than 
4000 ft. The deepest well drilled to 
date at a lake location was a test at the 
northern end of the lake, which reached 
a depth of 8747 ft. 

In the Mene Grande operations on 
the kilometer strips adjacent to the 
shore the boiler plants for generating 
steam used in drilling are placed on pile 


76 


from piers, and directional drilling 


foundations and cach battery of boilers 
is so placed that it can serve a number 
of wells. Catwalks connect the boiler 
plant and the well while it is being 
drilled. After the group of wells for 
which the boiler plant was erected has 
been completed the boilers may be re- 
moved and used elsewhere, the piles 
supporting the battery being recovered 
and made available for further use. The 
pipe rack, mud ditch, and other facili- 
ties are also supported on pile founda- 
tions and these are salvaged when the 
well has been put on production. 

The barges used in these drilling op- 
erations include those for driving and 
recovering piles, for cementing opera- 
tions, and for transporting material and 
equipment to and from the location. 
Many of these are equipped with cranes. 
Cleanout work necessary after the well 
has been on production is done by 
equipment mounted on a barge. Some 
of the barges are self-propelled and 
others are towed by tugs. Although the 
wells are connected with shore by walk- 
ways, the personnel for any extensive 
operation is usually transported by 
small power boats. 

The Lago Petroleum Corporation’s 
operations, being entirely on the Lake 
and extending to about 8 miles off 
shore, depend almost entirely on float- 
ing equipment for the drilling of wells. 
Only the derrick, the drawworks, the 
engine, and the equipment confined to 
the derrick floor are not carried by 
barges. The derrick floor, with exten- 
sions for the engine and the pumping 
unit that may later be installed, is car- 
ried on reinforced concrete piles. Square, 
solid piles are used for wells in the shal- 
lower water and caisson-type, tubular 
supports for wells in deeper water.’ 
These are permanent structures having 
concrete caps and steel substructures 
resting on the piles. The piles and cais- 
sons are driven by pile-driving barges 
equipped with 50-ton cranes. Concrete- 
mixing barges are used for pouring con- 
crete caps at derrick foundations and 
for reinforced concrete beams and floors 


1For detailed description see “Current Methods of 
Driving Concrete Piles at Lake Maracaibo” and ‘“Meth- 
ods of Conducting Marine Operations on Lake Mara- 


caibo”, The Petroleum Engineer, October, 1941. 
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A pier-type tidewater well along the 
Pacific Coast of California 
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for compressor stations and absorption 
plants. 


After the derrick has been erected 
and the well rigged-up a drilling barge 
is anchored at the location with its for- 
ward end parallel to the side of the der- 
rick floor. The forward part of this 
barge is constructed with two decks, 
the upper deck serving as a pipe rack 
and the lower providing for a mud 
ditch and storage for mud and fuel oil. 
A ramp extends from the barge to the 
derrick floor and hose carry steam and 
mud from the barge to the well. The 
boiler plant is at the stern of the barge 
and the mud pumps directly forward of 
the boilers. The drilling barge, not be- 
ing self-propelled, is towed to and from 
the well. 

Additional mud is supplied, and spent 
mud carried back to shore, by a mud 
barge. Oil-well cementing operations 
are carried on from a cementing barge 
equipped with pumps and other equip- 
ment to facilitate handling the cement. 
Steam for these pumps is supplied by 
the drilling barge alongside which the 
cementing barge is anchored. Derrick 
barges and other barges of various types 
are used for transporting and handling 
equipment and for rigging-up and dis- 
mantling the well after it is drilled. 
Cleanout jobs are usually done with 
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WHEN YOU RE-CONDITION WELLS! 
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MAKE THE WORK EASIER AND 
SUCCESS MORE ASSURED WITH 
THESE SPERRY-SUN INSTRUMENTS 


Many wells are being reconditioned. Many of them will 
have to be straightened. Many off-sets will be drilled. 
These are war times! 


It stands to reason from the standpoint of the mechanics 
involved that the securing of satisfactory results with direc- 
tional drilling tools is dependent chiefly upon the accurate 
orientation of these tools at the bottom of the hole. 


Drillers will find the Sperry-Sun’s M-M-O Bottom Hole 
Method of Orientation and the K-K Whipstock and 
Removal Sub of inestimable value in such work. 


The M-M-O Bottom Hole Orientation is a fast, accurate, 
inexpensive and self-checking method developed to assure 
correct orientation of deflecting tools. It is accurate to 
within one-half degree and speedy, as no drill stem orien- 
tation is required and the operation is done by one man 
on the derrick floor. 


Directional drilling becomes more efficient than ever when 
the K-K Whipstock and Removal Sub is employed. For 
objective drilling, straightening crooked holes or side- 
tracking lost tools, the K-K Whipstock and Removal Sub 
does a remarkable job. It permits: 1. Rotation of the drill 
pipe, without premature failure of the shear pin, due to 
torsional stresses. 2. Removal of the whipstock at the will 
of the operator. 3. “Rotating out” of the drill pipe in the 
event a tight place is encountered at any point in the hole. 


FURTHER DETAILS ON REQUEST 
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This central power is pumping a group of off-shore wells 
at Comodoro Rivadavia, Argentina 
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electrically operated equipment on a 
well-maintenance barge, as electric cur- 
rent is available to all parts of the field. 
Personnel and the small equipment 
such as bits are transported by power 
boats. 


Marine Drilling Along the 
Gulf Coast 


Many structures along the Gulf of 
Mexico in Texas and Louisiana in the 
United States lie partially under water. 
In some instances wells must be drilled 
on the Gulf itself, in others on open 
waters of lakes, and in still others in 
swamplends. Dependent on the condi- 
tions encountered, operations are con- 
ducted from submersible or sunken 
barges, from floating barges or from 
pile-supported structures or piers. 

The submersible barges have gener- 
ally been used for drilling on inland 
waters and swamplands through which 
channels have been cut for passage of 
the barges, but in some cases they have 
been employed in the open waters of 
bays along the Gulf where the depth 
does not exceed 10 ft. An assembly con- 
sisting of a twin-hull drilling barge and 
a boiler barge is used and when these 
barges have reached the location estab- 
lished by two rows of piles one hull of 
the twin barge is placed along one row 
and the other along the second row of 
piles.* The boiler barge is positioned 
along the stern of the twin-hull barge. 
All are kept from shifting by dolphins 
set along the sides of the hulls before 
submergence. 

For details see ‘Drilling in Swamp Area of Louisi- 


Gulf Coast Sir oa d by Use of Barges’’, by C. C. 
P The Petroleum Engineer, Annual Number, 1942. 
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The two hulls of the drilling barges 
are then joined by transverse trusses 
and sunk by flooding the compartments 
into which they are divided. A steel 
derrick is erected with two legs on each 
hull, which is dismantled when the well 
is completed and the equipment moved 
to another location. 

All drilling equipment including en- 
gine and drawworks, mud mixing and 
storage tanks, settling ditch, shale 
shakers, mud pumps, fuel oil tanks, 
etc., are on the twin-hull barge. The 
mud pumps are enclosed in walls of 
steel plate and are below the derrick 
floor when the barge is submerged. 
These pumps are used to pump the 
water from the compartments when 
the hulls are to be raised. The pipe rack 
is laid over some of the tanks. 


A battery of five boilers is housed on 
the boiler barge and generates the steam 
for the drilling operations. Tanks be- 
low the upper deck of this barge serve 
for fuel oil and boiler water. The draft 
while floating, however, may be de- 
creased by carrying the fuel oil in a 
tank on a smaller barge, which can shut- 
tle between the boiler barge and a load- 
ing terminal to maintain the fuel sup- 
ply. 

For drilling in open water along the 
coast of the Gulf of Mexico, piling 
structures® have been used successfully 
and frequently provide for the drilling 
of several wells by means of controlled 
directional drilling. On one of these 
structures 10 oil wells and a water well 





3A complete description with illustrative drawings of 
the piling structure is given in ‘Latest Type Piling 
Structure for Gulf Coast Marine Drilling’, by C. C. 
Pryor, The Petroleum Engineer, June, 1942. 
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to supply the operations were drilled. 
All equipment, including boilers when 
steam is used, are contained on the 
structure. 

In general, the structure consists of 
a derrick section and an equipment sec- 
tion. The equipment is supported og 
wooden piles and steel substructures, 
practically all the pier being of steel 
except the piles and flooring. The der- 
rick section and part of the equipment 
section are double-decked. Between the 
upper and lower decks of the derrick 
structure are the blowout preventer 
and other wellhead equipment, which 
are thus readily accessible. Extending 
from the sides of the derrick are sections 
to accommodate engines for the draw- 
works and standby unit. These sections 
are supported by piling and are not of 
cantilever design. 

The lower deck of the equipment 
section carries the heavier equipment, 
necessary tanks, mud pumps, boilers, 
etc. The pipe rack is the upper deck 
covering a portion of the equipment 
section. The five boilers comprising the 
steam generating plant when steam is 
used for power are placed at the corner 
farthest from the derrick. 

This type of structure facilitates 
drilling operations and is particularly 
advantageous for the drilling of more 
than one well from a location. After the 
well or wells are completed all but the 
derrick section is removed. The steel 
substructure is readily dismantled and 
salvaged and the piling is pulled or 
jetted out. The pier is adaptable to 
water depths greater than the 10 ft. to 
which the submerged barges are limited. 
It is also very advantageous when rough 
water may be encountered and is there- 
fore generally used for tidewater drill- 
ing along the coast. 

Floating barges are used for drilling 
wells with derricks erected on pile-sup- 
ported structures, which also carry the 
drawworks, engine, and other derrick 
floor equipment. The barges carry the 
rest of the drilling equipment and are 
anchored to the derrick structure dur- 
ing operations. Rough water hampers 
operations with this combination of 
floating barge and derrick pier. 

Wells along the Gulf Coast have 
been located as far as two miles from 
shore in open water. Some inland wells 
on lakes have been drilled at locations 
exceeding that distance. 


The submerged barges have generally 
been used at depths of from 6 to 7 ft. 
Wells drilled from piling structures 
have been located in open water on the 
Gulf at depths probably as great as 50 
ft. Floating barges have only been used 
on inland waters because they are not 
adaptable to rough water. Although 
depths at which they have been used 
have been approximately 6 ft., the 
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he Lufkin Foundry & Machine Company is proud that its plant, its production 


facilities, and its engineering skills are being devoted to war work. 


Nearly ten thousand Lufkin Pumping Units are in use in the oil fields of America 
and abroad. Our work prevents us from filling large orders for additional units but 
emergency repair orders can be taken care of, and limited orders for complete units 


can be filled from sizes found in stock. 


When victory comes, our customers will find the Lufkin Foundry & Machine Com- 
pany utilizing its special skills in the manufacturing of Lufkin Pumping Units with advanced 
improvements ... to take care of the demands due to catching up with American needs 


and restoration of oil fields abroad. 
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q UJ * N LUFKIN UNITS are manufactured in Lufkin, Texas, by the 
Lufkin Foundry & Machine Company. Branches in principal oil centers 
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An absorption plant on Lake Maracaibo. The lines in the foreground carry gas 
to and from a compressor station with which the plant is connected 
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depth is not a factor provided the der- 
rick structure can be erected. 

Steam, Diesel-clectric, and gasoline 
mechanical rigs are used in the marine 
operations along the Gulf Coast. Diesel- 
electric and mechanical equipment is 
preferred for open water because of the 
cost of fuel and feed water. When used 
with pier construction there is also an 
economy due to the greater compact- 
ness of these rigs. For inland water drill- 
ing some operators prefer the steam rig 
with combination floating barge and 
pile-supported derrick and machinery 
structure. Most of the submerged 
barges employ steam. 

No particular difficulty has been en- 
countered in drilling on inland waters 
other than that normally due to main- 
tenance of boats and other necessary 
marine equipment. In open water the 
chief trouble is due to storms and the 
interference to transportation caused 
by rough water. 

Conductor strings are the same as 
used for land operations and are ce- 
mented solidly from shoe to ground sur- 
face. All control equipment on the 
wellhead is above the highwater level 
and is always accessible for operation. 


Marine Drilling in Argentina 


At Comodoro Rivadavia one of the 
structures extends under the Gulf of 
St. George, which is an indentation of 
the Atlantic coast in Patagonia. Due to 
the tides in this region a large extent 
of the submerged productive area is ex- 
posed for several hours during the day 
and along this strip several vertical 
wells have been drilled. Beyond the 
marginal strip the depth of water in- 
creases rapidly and the high tides some- 
time produce results that are similar to 
severe storms. Drilling from vertical 
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locations in this area would thus be 
difficult and expensive. 
Directionally-drilled holes have 
therefore been employed to meet these 
conditions. Wells have been direction- 
ally drilled from surface locations made 
along the last line of vertical wells. 
Whipstocks with the necessary under- 
ground survey instruments are used to 
control the vertical angle and direction 
of the holes. Two productive zones are 
produced in this field, one at less than 
2000 ft. and the other below 2500 fe. 
The completion points of earlier wells 
were as much as 1600 ft. horizontally 
from the wellhead, and some of the 
later holes may have been carried to 
even greater distances under the Gulf. 


The Island of Borneo 


The Seria structure lying along the 
boundary between Sarawak and Brunei 
extends into the China Sea and, al- 
though the productive area has prob- 
ably not been defined, its limit is ap- 
parently a mile or more off shore. Some 
of the tidewater locations have been 
drilled from piers extending a short dis- 
tance beyond shore line but controlled 
directional drilling has been employed 
to exploit the portion farther seaward. 

There are several producing zones in 
this field and well depths range from 
1800 to 6000 ft. Between the oil zones 
are high-pressure gas zones and water- 
bearing strata. The best wells were those 
completed in the deeper zones. The first 
directionally-drilled hole was completed 
at a point approximately 900 ft. from 
shore, but others drilled since were re- 
ported to have been carried to greater 
horizontal distances. What the condi- 
tions are now can only be surmised, as 
this was one of the first fields captured 
by the Japanese. 


Burma 


The Chauk fields of Burma compris- 
ing Singu, Lanywa, and Yenangyat are 
situated on one geologic structure that 
is a long, asymmetric anticline extend- 
ing in a northwesterly direction with 
the steep dip to the eastward. The Irra- 
waddy River is here nearly a mile in 
width and, crossing the structure a lit- 
tle north of its center, separates the 
Singu field to the southeast from the 
Lanywa field. That part of the produc- 
tive area lying below the river is con- 
sidered in the Lanywa field, which, 
however, is virtually an extension of the 
Singu field. 

Retaining walls were built on both 
banks of the river and at first wells were 
crowded along the walls in order to 
drain as much oil as possible from below 
that part of the field under the river, 
which is a navigable stream and con- 
cerning which there are restrictions 
against the building of island piers. 


Directional drilling was later intro- 
duced and production tapped at points 
under the river. There are several pro- 
ductive zones in this area whose verti- 
cal depths range from 1700 to 3200 ft. 
Now the field is in Japanese hands, the 
method of producing oil from below 
the Irrawaddy River becomes a matter 
of conjecture. It is doubtful whether 


‘there will be much controlled direc- 


tional drilling or redrilling for some 
time to obtain the oil that lies under 
water. 


Tidewater Drilling Along 
Pacific Coast 


A number of fields extend into the 
Pacific Ocean along the coast of south- 
ern California and, as controlled direc- 
tional drilling was developed in this 
country, it has been used effectively in 
exploiting those portions of fields that 
lie under water. In the earlier develop- 
ment of some fields, such as Elwood, 
piers were built out from the shore to 
provide locations for drilling. In one 
case an island pier was constructed 2700 
ft. from shore, but this isolated loca- 
tion has now been abandoned. 


With the perfection of slant-hole 
drilling methods a number of the piers 
extending from the shore have been em- 
ployed for multiple-well locations. At 
one, for example, three wells were 
drilled at the corners of a triangle and 
were only 2 ft. apart. The same derrick 
was employed on all three wells but the 
crown block, rotary table, and draw- 
works were shifted for the different 
wells. All holes were directionally- 


drilled. 


At Huntington Beach all wells com- 
pleted below the ocean have been drilled 
with controlled directional drilling 
from surface locations on shore, some 
an appreciable distance back from the 
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ADVANCED DESIGN AND TOUGHER RUBBER COMPOUND 
GIVE MISSION PISTON RUBBERS EXTRA LONG LIFE 


Extra long piston rubber life brings longer runs between replace- 
ments, and less slush pump shut-down time. 


Then, after a long, uninterrupted run, you renew the piston by simply 
installing new rubbers without even removing the piston from the rod. 
Furthermore, you save the cost of the piston body (about half the cost 
of the entire piston). 


Guaranteed: Proved long life and low replacement cost enables us 
to guarantee Mission Pistons to be the most economical on the market 
to operate. 


Thousands of operators all over the world have found that Mission 
Pistons speed up drilling by improving slush pump performance. 


WITH MISSION, YOU “CHANGE THE RUBBERS AND SAVE THE PISTON” 


ISSION 


MANUFACTURING CO. 


HUMBLE ROAD, HOUSTON, TEXAS 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK 














A flow station on Lake Maracaibo that takes the oil and gas from a number of 
nearby wells. From here the oil is pumped to shore and the gas 
to a compressor station 
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shore line. The present development of 
one lease that lies entirely beyond the 
shore line has indicated to what hori- 
zontal distances wells can be carried 
from the wellhead with fast and eco- 
nomical drilling. These wells are drilled 
in groups of four or five and in each 
group the surface locations are on a line 
and spaced 27 ft. apart. 

The point at which each of these 
wells is to penetrate the producing zone 
is predetermined and the bottom-hole 
spacing requires horizontal drifts rang- 
ing from approximately 700 ft. to 
3600 ft. The vertical depths to the top 
of the sand have varied from 3400 ft. 
plus to more than 4000 ft. The mea- 
sured depths in the most seaward sand 
locations have been as great as 5800 ft. 
Angles from the vertical are frequently 
more than 50 deg. 

In the development of the Long 
Beach Harbor area many desirable 
points of penetration of the pay sand 
have been below ship channels and these 
had to be reached by means of direc- 
tionally-drilled wells from locations on 


land. 


Producing Marine Locations 


The methods employed in producing 
oil through individual slant-hole wells 
from below a body of water and dis- 
charging it at a land or pier location are 
similar to those followed in producing 
the wells of a land field. Multiple-well 
locations, however, sometimes require 
ingenuity to facilitate their production 
and servicing, particularly when they 
are on the pump. The three wells drilled 
from a pier in the Elwood, California, 
field, for example, are equipped with 
separate pumping beams, one beam ex- 
tending in the opposite direction from 
the other two. Each beam is powered by 
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its own engine and any one, two, or all 
wells can be pumped at any time. 

Each well of those comprising the 
groups in the Huntington Beach field 
mentioned is pumped with its own elec- 
tric motor-driven unit, the wells hav- 
ing been spaced far enough apart for 
this purpose. To facilitate servicing the 
wells, however, tracks were set in a 
concrete floor laid around each group 
and a production derrick placed on roll- 
ers on these tracks so that the derrick 
can be moved to any well needing serv- 
ice, the one derrick thus being used for 
four or five wells, depending on the 
number in the group. 


Lake Maracaibo Methods 


The Lago Petroleum Corporation’s 
operations on Lake Maracaibo extend 
for approximately 45 miles along the 
lake and to a distance of nearly 8 miles 
from shore. Although-few wells are 
more than 4 or 5 miles off shore, this is 
a vast, water-covered area for produc- 
tion and has necessitated the develop- 
ment of a technique that is different 
from any other in the world. 


After the wells are completed with 
steam power and put on production, 
electric power is used for practically all 
operations. High-voltage transmission 
lines are carried by towers to all parts 
of the area and serve feeder lines that 
deliver current to pumping wells, flow 
stations, compression plants, absorption 
plants, and other facilities situated on 
the Lake. The electric current is gener- 
ated at a central power plant on shore. 

Oil from flowing or pumping wells 
is transported through pipe lines laid on 
the lake floor to a flow station where 
are placed gauging and storage tanks 
and separators. At some flowing wells 





the oil first passes through a high-pres- 
sure separator placed at the well and the 
gas taken off is put directly into a gas- 
lift system. Pumping wells are equipped 
with electric-motor driven units. 

The flow stations are placed so they 
can take the production from a num- 
ber of wells and are erected on island 
piers supported by reinforced concrete 
piles. Oil from the flow stations is car- 
ried by pipe lines to tank farms on 
shore. Gas from the separators is piped 
to a compressor plant. 

The compressor plants are situated to 
take the gas most conveniently from a 
number of flow stations and are islands 
built on reinforced concrete piles. The 
compressors are driven by electric 
motors. Gas from the compressor sta- 
tions goes to an absorption plant for 
stripping and then is returned to the 
compressor plant for recompression. It 
is then piped away for utilization. No 
gas is wasted, it being used for fuel, 
gas-lift operations, repressuring, etc. 

The absorption plants are built on 
island piers similar to the other struc- 
tures on the lake. In some cases the 
compression and gasoline plants are 
erected adjacent to each other and the 
large island pier thus formed frequently 
includes one of the flow stations serving 
the compression plant. Gasoline made 
at the absorption plants is carried to 
shore by pipe lines small enough in di- 
ameter to keep them from floating. 


Producing Gulf Coast Marine 
Locations 


The production hook-ups for wells 
on both open water and swamplands 
along the Gulf of Mexico are of the 
conventional type. Flow lines from the 
wells are usually laid on the floor of 
the lake when the well is in open water, 
but in swamplands are generally car- 
ried by supports above water. Separa- 
tors are sometimes placed at the well, 
or the separators from a number of 
wells are sometimes grouped at the tank 
battery serving these wells. 

Where the derrick is supported on a 
pile structure the steel substructure as 
well as the derrick is frequently re- 
moved after the well is completed and 
only the piles left in place to protect 
the Christmas tree. Where desirable the 
piles are capped with timber and floor- 
ing. There is plenty of room on this 
foundation for a pumping unit when 
artificial lifting of the oil is necessary. 
For any cleanout work or work-over 
jobs a production derrick can be erected 
or any conventional method used for 
well maintenance or repair.—W. A. S. 
Ww 
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Oil From the Garden of Eden 





x+ Through the centuries the struggle has 
been going on for control of petroleum in the 
Near East—Geologic research has disclosed 
the history of this ancient struggle—Today we 
are witnessing its latest phase 


by Wleam + | _ 


OUTHWEST of the Caucasus and 
the Caspian Sea lies the cradle of 
Biblical history. In the midst of this is 
the Garden of Eden; and in the Garden 
of Eden was the beginning of the petro- 
leum industry. Centuries before Christ, 
battles were fought in this area for the 
control of oil seeps and asphalt or pitch 
deposits. Centuries after Christ, a war 
is being waged for control of the oil that 
made those seeps. 

Running through this area are the 
Euphrates and Tigris rivers. To the 
southwest of these rivers and the Persian 
Gulf, and rising well above the broad 
Euphrates basin of old Mesopotamia 
(now called Iraq), is the ancient plateau 
of Arabia. This great granite mass, 
known to European geologists as “The 
Shield” or “Old Abdul-be-damned,” has 
acted as the foreland sediment producer 
and regional rock squeezer since about 
150,000,000 B.C. The influence of this 
colossal active land mass with its re- 
markable geological setting is indicated 
by the general map of the area shown in 
Fig. 1. Within this influence is the Gar- 
den of Eden (Idi or Hit) with the 
asphalt deposits to the south as well as 
the present oil fields of Iraq, Iran, and 
Arabia. Details of the area are given in 
Fig. 2. 


Four years of petroleum study, aug- 
mented by a vigorous well-drilling pro- 
gram, has made possible the reconstruc- 
tion of Biblical events with true in- 
terpretation and has provided the ma- 
terial for a geological-historic delinea- 
tion that is better and simpler than that 
recorded in ancient history or from 
archeological pursuits. As parts of the 
text are of a technical aspect, maps, 
profiles, and sketches are presented in 
order to obtain a clear understanding of 
the complete account, especially the 
ancient economic phase. 

First is shown, in Fig. 3, the normal 
deposition and progressive lithification 
of sediments at about 40,000,000 B.C. 
A stratum containing abundant organic 
remains underlies a porous sand mem- 
ber. The rocks are undisturbed and 
limestone is predominant. 

At about 10,000,000 B.C. “Old 
Abdul” began uplifting and tilting the 
rocks. This caused a small but domi- 
nant fold in which a minor quantity of 
oil was trapped as shown in Fig. 4. 

Then, early in Miocene time about 
4,000,000 B.C., another vigorous move- 
ment caused faulting. As indicated in 
Fig. 5, recurrent movement along the 
fault zone opened a channel that al- 
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WILLIAM T. FORAN 


after being graduated from the University of 
Washington in 1921 with a B.S. majoring in 
geology, went with the U.S. Naval Coal Com- 
mission to Alaska where he did geological work 
in the Matanuska Valley—On his return in 1922 
he went with the Midwest Refining Company in 
Wyoming where he was in production engi- 
neering work—During 1923 and 1924 he served 
with the U.S. Geological Survey, again going to 
Alaska to do geological work on the Alaskan 
Naval Petroleum Reserve No. 4 in the north- 
western part of that territory—Iin 1925, he 
joined the foreign staff of Standard Oil Com- 
pany of New Jersey and until 1936 was on 
geological work in Argentina and Bolivia—From 
1936 to 1941 he was with the Iraq Petroleum 
Company in the Near East, spending most of 
his time on geological work in Iraq and making 
his headquarters at Mosul, Baghdad, and 
Basrah—At present he is geologist for Filtrol 
Corporation. 





lowed the oil to migrate up to the Mio- 
cene sea. 

About 3,000,000 B.C. a final move- 
ment of the Great Shield slightly arched 
the area and introduced the present as- 
pect of the Persian Gulf, Mediterranean 
Sea, and, subsequently, the two great 
trunk rivers of the region, the Eu- 
phrates and the Tigris. As shown in Fig. 
6, the oil residue was covered by later 
Miocene sediments. 

In Fig. 7 is depicted current geologic 
time. Here erosion has taken place and 
huge asphaltic deposits have been ex- 
posed along the rift trace to the south of 
the Euphrates. Attendant evaporation 
of the salt water accompanying the oil 
formed great incrustations around the 
base of the pitch cone at Idi (or Hit) 
and provided a central salt lick for the 
many wild animals of the region; and 
because of the verdant growth of the 
immediate area on the Euphrates and 
of the varied types of animals found 
there, this place was called the Garden 
of Eden. 





Fig. 1. Key map showing relation of 
the Arabian Shield to the region of 
crustal folding and faulting 
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Fig. 2. Plan of Mesopotamia and surrounding territories showing oil, salt, and ship-building 
settings with relation to ancient and modern civilizations 








Beginning of Petroleum Industry 


Here was the remarkable economic 
setting discovered about 6000 B.C. by 
the first expedition of Sumarians in 
search of a closer deposit of the same 
black, pitchy material they had found 
previously in lower Ararat near the site 
of the “Eternal Fire,” which burned 
(and is still burning) at what is now 
known as the Baba-gur-gur field at Kir- 
kuk. At this pre-flood village called 
Bustan mal Idi (Garden of Eden), 
which was inhabited several centuries 
before the Deluge and is the oldest com- 
munity in the world still inhabited, the 
pioneers from Ararat with Methuselah, 
Lamech and Noah as leaders, developed 
the most formidable lime, plaster, as- 
phalt, brick, salt, and ship-building en- 
terprise known to the ancient world. 

At this time the Euphrates and Tigris 
rivers were not joined, but each flowed 
into the Persian Gulf through its own 
estuary. The upper shore of the Persian 
Gulf was then at approximately the 
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location of Ur (see Fig. 2), but the silt 
carried by the two rivers has since filled 
in the Gulf until its northern coast is 
now just south of Abadan. 

In order to cross the rivers, ferries 
were inaugurated. The boats used for 
this purpose were at first tub-shaped 
Khufas. It was soon realized that round 
boats left a lot to be desired, so the de- 
sign was changed and the shape elonga- 
ted. Both types of boats were con- 
structed of rope, acacia boughs, palm 
fronds, and pitch. 


After the inauguration of the first 
river ferry a group of marsh dwellers 
organized themselves on the right bank 
of the lower Euphrates River. This was 
Eridu, the first colony. After a few 
years of pioneering and settlement, Ur 
was established as the capital of Sumer, 
which preceded the later Chaldean Em- 
pire. Ur was the first planned city. 

Pitch, or asphalt, and lime, plaster, 
and salt soon became widely used ma- 
terials, but they had to be brought down 
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from the source of supply at Hit. It 
was soon found that boats could easily 
be constructed at Hit where the calking 
material was at hand and after being 
loaded with pitch, lime, plaster, and 
salt, could be floated down the river to 
Ur. Families would therefore journey 
from Ur to Idi (as Hit was then 
called) by land and, after building a 
boat and loading it with the materials in 
demand, would ride down on it to Ur. 
Noah was one of these pitch peddlers. 


Interrupted by the Flood 


Progress in Chaldea was in a state of 
acceleration until, in about the year 
4000 B.C., a heavy snowfall blanketed 
the high mountains of Ararat and Ana- 
tolia. A warm early spring followed the 
severe winter and rains caused a rapid 
melting of the heavy mantle of snow in 
the upper Euphrates region. Noah and 
his three sons Ham, Shem, and Japheth 
with their three wives and a few sheep 
and goats for food and milk, after a 20 
days’ trek up the river, were taking 
their turn at Idi. Their task constituted 
the building of a boat, producing five 
tons of asphalt, and then loading the 
boat with the pitch and a lesser volume 
of lime, plaster, and salt for transporta- 
tion to Ur. 

At Idi the river was rising at an 
alarming rate. When, with considerable 
difficulty due to the rapidly rising 
water, the barge had been well pitched 
inside and out with the viscous, proc- 
essed bitumen, Noah and his family 
decided to take no further chances. De- 
ferring the loading of cargo until the 
following day, they boarded the re- 
mainder of their animals with them- 
selves and all slept in the completed hull 
their last night at Idi. During the night 
the record tide surged through the can- 
yon, 30 ft. higher than any they had 
experienced previously or that has since 
been seen in the lower Euphrates basin. 
The Deluge, inundating the broad val- 
ley and carrying Noah and his entour- 
age toward apparent destruction, pro- 
pitiously, either by stress of wind or 
God’s will, grounded the little pitch- 
and-wicker craft on a shallow sand bar. 
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Fig. 3. This profile shows normal deposition of organic mud, a slight eastward tilting, the result of a northward push by the granite shield, causing dis- 

conformity, followed by subsidence and deposition of a thick sand member, and overlying zone of calcareous mud. The strata are slowly solidifying 

under pressure of progressive deposition. Calcareous sediments are predominant, with the buried, thick sand zone now conveniently situated for a poten- 

tial oil trap. Time, about 40,000,000 B.C., with the streams entering the Cretaceous sea slowly depositing their muddy burden in the broad, sagging 
basin, while the great, restive granite mass—'Old Abdul-be-damned"’'—accumulates stress for a later and more vigorous shove to the north 
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Ciery Down Stroke 2 Power Stroke 


The 2-cycle engine was developed to eliminate what was known 
as the “waste” stroke in 4-cycle operation, In the 2-cycle engine, 
instead of only half of the piston’s down-strokes being power 
strokes, every down-stroke is a power stroke! 








In the perfected CLARK Super-2-Cycle Engine this has resulted 
in power output also being actually doubled, as compared with 
the 4-cycle engine of equivalent size and displacement. 


In addition to doubled power, the 2-cycle principle as per- 


fected in CLARK “Angle” Compressors, offers these basic 
advantages: 





GREATER SIMPLICITY — No in- 5. FEWER MAN HOURS — due to 
take or exhaust valves. simple design, few parts, and ease 
GREATER FUEL ECONOMY—due of servicing vertical cylinders. 

to Clark patented Fuel Injection. 

LESS WEAR—es the power is pro- . LOWER OIL CONSUMPTION. 
duced with half the number of . LOWER INSTALLATION COST— 
power cylinders. due to shipment assembled, small 
SMOOTHER OPERATION. foundations, small buildings. 


These points, explaining the leadership of the CLARK 
“Angle”, merit your thorough investigation. Our engineers are at 
your service. 


CLARK BROS. CO., INC. .....OLEAN, NEW YORK, JU. §S. A. 


Export Offices: 30 Rockefeller Plaza, New York. Domestic Sales Offices and Warehouses: 
Tulsa, Okla.; Houston, Texas; Chicago, Ill. (122 S$. Michigan Ave.); Boston, Mass. (131 
Clarendon St.); Huntington Park, Calif. (5715 Bicket St.) Foreign Offices: 72 Turnmill 
St., E. C. 1, London; Avda Roque Saenz Pena 832, Buenos Aires. 

Affiliated Companies: Dresser Mfg. Co., Bradford Pa.; Pacific Pump Works, Huntington 
Park, Calif.; Bryant Heater Co., Cleveland, Ohio. 





LARK 6-Cylinder 600 
H.P Super-2-Cycle’’ 
Angle Compressor 
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Fig. 4. Sedimentation went on virtually uninterrupted for some 30,000,000 years until about the 
close of Oligocene time, when ‘‘Old Abdul"’, after his long Cretaceous-to-Miocene hibernation began 
to stir, causing various mild regional disturbances. This period of disquietude culminated in the 
uplifting, tilting, and warping of the rocks on both flanks of the broad Mesopotamian basin. A 
small, but dominant fold occurred trapping a minor volume of oil that had been slowly migrating 
to the underlying, thick Cretaceous sand. The fold split, but not sufficient oil and gas had accumu- 
lated to force its way vertically remote from the pool. The sea receded. The terrain was peneplanea 
by vigorous erosion, giving the region the aspect of a lowland cut by numerous meandering streams. 
Again the land subsided. The sea transgressed (Aquitanian overlap), depositing an upper thick sand 
member over the well-carved and slightly-undulating surface, establishing the most pronounced 
unconformity of the Mesopotamian region. After several hundred feet of additional sediments had 
been deposited under normal conditions, a recurrent movement along the split axis of the fold 
loosened a channel to the sea bottom 





The locality was near that of primitive 
Nizir, in the southernmost extremity of 
the Ararat range (Zagros mountains of 
western Persia) about 80 miles north- 
east of Ur. 


The great tide sustained its devastat- 
ing fury until Ur, Eridu, and their en- 
tire populations, crops, and livestock 
were totally destroyed. After a few 
days when all was quiet and the silt- 
laden waters of the Deluge had sub- 
sided, the sun quickly formed a duri- 
crust over the great expanse of mud. 
(See Fig. 2.) 

Apprehensive of the anticipated 
tragedy in the low country near the 
gulf, Noah’s sorrowful little group set 
out for Ur and Eridu. On arrival there 
after about three days of extremely 
difficult trudging and fording the fre- 
quent soft mud channels, which invari- 
ably attend the final manifestation of 
a major flood, the survivors were con- 
fronted with probably the most appall- 
ing sight recorded in history. They 
found no sign of life, animal, vegetable 
or human, and the bare tops of the low 
single brick structures scarcely showed 
above an 8-ft. deposit of Euphrates 
mud. (See Fig. 8.) 

Wandering hunting tribes from the 
cold uplands, such as those men that 
had pioneered tragic Ur and Eridu, 
were, as always, in search for the more 
settled life of agriculture that they had 
been hearing about in the warm low 
country. These tribesmen kept appear- 
ing on the scene until the colonization 
of Ur was rejuvenated. As the domesti- 
cation of wild animals (principally 
goats and sheep) progressed, and man 
had considerably altered his pre-Eridu 
carnivorous characteristics to those of 
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a more vegetarian aspect, salt became, 
with pitch, one of the most important 
minerals of his domestic economy. 

But Noah, now embittered and dis- 
interested in reviving the salt, ship- 
building, and pitch-freighting business, 
set about doing research in the less 
lucrative, but more stable, phase of 
horticulture. His immediate prowess as 
a brewer of date-grape wine became 
widely known about the delta and up- 
river localities of the early post-Deluge 
reconstruction period. 


Industry Revives 


Owing to the ever-exaggerating tales 


of the survivors and their descendants, . 
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tempered with a permanent apprehen- 
sion due to the perennial normal flood- 
ing of the broad, low region of the delta, 
a more conservative civic group organ- 
ized. They planned the building of a 
flood-proof citadel about 190 miles up- 
stream from Ur. The elaborate, but 
sturdy, fortification constructed of 
high-quality, kiln-baked brick was set 
together with the most time- and ero- 
sion-resisting, bituminous-lime mortar 
yet known to man. That was Kish, the 
first post-Deluge, ruling city of the 
ancients. 

As other civilizations progressed, and 
the inevitable wars for supremacy de- 
veloped, supposedly impregnable Kish, 
with its great central canal and sur- 
rounding moat, was, by means of a 
Persian Fifth Column and _ internal 
sabotage, conquered and destroyed. 


The survivors of Kish, under the 
great leaders Sargon and Hammurabi, 
set up a program of large scale produc- 
tion of the rich raw materials of the 
region previously developed and ex- 
ploited by the Chaldeans of Ur, Eridu, 
and Kish. Choosing a site northwest of 
Kish and using the main channel of the 
Euphrates as the central canal, two 
great walled enclosures were built with 
huge gates fronting the river. The walls 
were 85 ft. thick, 220 ft. in height, and 
9 miles overall on both enclosures. This 
was the initial structure of Babylon. 

At the Idi base thousands of tons of 
asphalt were mined, deep wells were 
sunk over oil-seepages to bedrock and 
lined with huge rectangular slabs of 
alabaster, dolomite, or limestone. The 
great oil residue seepages (pitch of 
Noah) in the valley were thus pro- 
duced. The perpetual oil scum was re- 
covered on a leafy acacia branch 





Fig. 5. Early in Miocene time, about 4,000,000 B.C., another vigorous movement warped the upper- 
most calcareous muds, barred’the great basin of deposition and inaugurated a thick shale unit that 
became slightly bituminous near the zone of faulting. This movement, the Nafatah rift, whose recur- 
rence later partially controlled the course of the lower Euphrates, apparently resulted in a transverse 
depression, crossing the great Abu Jir (Father of pitch) fault in the vicinity of Idi, near the river. 
The shock, interrupting the shale deposition, produced a vigorous submarine oil leakage. The rapidly 
accumulating residue and great volume of ascending charged water effected a rapid precipitation 
of calcium carbonate and sulphate. The ascending residue became genetically associated with the 
precipitates and locally deposited a 20-ft. lens-shaped stratum of bituminous gypsum and limestone. 
When the bituminous carbonate-sulphate precipitation waned, the oil leakage became sealed. The 
deposition of the shale unit was resumed and completed 
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SAMORS /N SHOP CLOTHING 





A year ago, for its outstanding record of Naval Ordnance 
production, Cameron Iron Works was the first manufac- 
turer in the South to receive the coveted Navy ‘'E.'’ Now, 
Cameron is among the nation's first producers to receive 
the Navy's top honor—the All-Navy “E" Burgee with a 
White Star added, which indicates continued outstanding 
production of Naval Ordnance. 


CAMERON IRON WORKS, INC. 


HOUSTON, TEXAS 
Manufacturers of High Pressure Drilling 
Control and Completion Equipment 
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reign Soction 
dropped into the well by a rope fash- 
ioned from braided palm fronds. This 
enterprising development of seepage oil 
and residue was the inauguration of the 
petroleum industry, and in very ancient 
times supplied ‘oil for the lamps of 
Babylon,” fuel for the “Fiery Furnace” 
of King Nebuchadnezzar, and bitumen 
for baking the millions of tons of brick 
composing Babylon’s impregnable walls. 
The fat storehouses at Idi, Jebha, and 
Abu Jir (father of pitch) were the 
sparkplugs of the Sumerian civilization. 
As the industries developed, Babylon be- 
came the most formidable empire of an- 
tiquity. It became the crossroads and a 
great supply base between India, Persia, 
and the newer empires bordering the 
eastern Mediterranean. Then came Per- 
sepolis with her rival oil enterprise, 
which consisted of cultivated seepages 
near the crest of the present Anglo- 
Iranian fields. Then Assyria, with Nine- 
veh surmounting the greatest oil-and- 
gas reserves of all. But Nineveh, as with 
Persepolis and Babylon, being several 
years previous to the modern cracking 
and refining methods, was satisfied with 
a perpetual gas furnace (‘Eternal Fire” 
of Kirkuk, which was an early Sumerian 
winter resort) and the bitumen seepages 
(Mosul oil fields) on the upper Tigris. 
Then during a period of diminishing ac- 
tivity in the Mesopotamian and Persian 
oil areas, which lasted for nearly 22 
centuries, followed Assur, Arbela, 
Dura, Palmyra, and finally Baghdad. 


History of Near East Oil Control 


It is readily apparent that the oil, 
asphalt, lime, salt, and plaster industries 
developed at ancient Idi have undergone 
many changes in management. The in- 
dustry was inaugurated by the pioneer 
Sumerian, Methuselah, and his hardy 
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Fig. 7. Current geologic time. In Mesopotamia we find the erosion cycle slightly past its youthful 
stage. The Euphrates River, at the intersection of the Abu Jir and Nafatah fault zones, has 
reduced the Miocene formations again to the original Oligocene leakage vents, causing, after 
the long dormant period (approximately 4,000,000 years) rejuvenation of seepage activity. 
After several thousand years of oil and salt water seepage, and attendant evaporation of the 
lighter ends, a huge asphalt cone (pitch of Noah and his contemporaries) of many thousand tons 
volume was deposited over the vent. Three massive cones of residue were formed along the rift 
trace to the south. Evaporation of the copious salt water flow, also issuing from the vent, 
formed a thick, white incrustation around the base of the cone, a central salt lick 
for the wild animals of the region 











contemporaries from the Ararat hills. 


In the early production program 
Lamech became an able tool pusher, 
whereas Noah, confronted with no sub- 
marine menace, developed a tanker serv- 
ice that, with the exception of one 
period of unusually high and turbulent 
water, and attendant complications, has 
endured in the region to the present day. 
Noah was a mass producer. After some 
experience and a few preliminary mis- 
takes on the first barge or two, he revo- 
lutionized this business by the introduc- 
tion of an assembly line—a keel, two 
panels, and a rope braiding loom. (See 
Fig. 9). No material or time was wast- 
ed. To complete one hull required a cord 
of wood, including two large spliced 
trunks of acacia (gopher wood of Gene- 





sis), one ton of pitch, and 1140 ft. of 
strong braided rope. The task consumed 
six days. Thuswise was the construction 
of the “Ark” of Noah and, strange as 
it may seem, also that of the Arab pitch- 
freighting craft of today. 

Following the flood, when the colossal 
task of cleaning out the mudded wells 
was completed, Sargon of Babylon put 
the fields again into production. Later 
on Hammurabi nationalized the indus- 
try at Idi to include the by-products, 
bituminous gypsum and lime. Only the 
remote pitch cones at Abu Jir and Jebha 
were open to the public. These deposits, 
however, required donkey transporta- 
tion in their development. 

Several centuries later Nebuchadnez- 
zar, while testing the immortality of 





it 


Fig. 6. When evaporation of the barred basin reached the normal precipitate stage, a major course of gypsum, marl, and limestone followed. About 
3,000,000 B.C., recurrent tilting inaugurated the upper Miocene area, caused considerable disconformity and subsequent deposition of a sand-marl series, 
which marks the final transgression of the long-lived Mesopotamian sea. A final movement to the northward of the great Shield slightly arched the area, 
put the sea into its ultimate retreating stage never to return. This concluding shock introduced the present aspect of the Persian Gulf, Mediterranean Sea, 
and subsequently the two great trunk rivers of the region, the Tigris and Eushrates. The cu!mination of this great series of movements was a shock that 
jostled a block of crust from Dan to Beersheba, weakened the great segment underlying the districts of famed Nazareth, Armageddon, Jericho, and 
Jerusalem. A recurrence of stress to the east forming a major parallel rift, caused the great crustal block to drop vertically 2600 ft., forming the depres- 
sion now occupied by the Dead Sea, River Jordan, and Sea of Galilee. 
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RIGGING-UP 
AND OPERATING PRECAUTIONS 
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* 1. Keep sand, shale, gas. and air out of the times the maximum recommended operat- ings adjusted for proper running clearance, 
drilling mud. ing pressure for the liner size in use. but avoid setting them up too tight. Adjust- 
ment must provide for temperature expan- 
sion. Proper adjustment will maintain effi- 
cient performance and minimize wear, 
which would increase rapidly in loose bear- 
ings and cause impact shock loads. 


* 2. Make sure that the suction line (a) * @. Avoid the use of tees and short-radius 
slopes gradually and uniformly from the bends in the discharge line. They build up 
slush pit to the pump; (b has no air “non-useful” pump pressure. “OILWELL” 
peckets; (¢ provides minimum suction- long-radius ells and goosenecks 

lift; and (d) ts as large as the pump’s suc- treated and reinforced against wear and are 

tion connection. furnished in 3- and 4-inch pipe sizes. 13. If a pump knocks, examine the suction 
line and connections first. Knocks are 
usually due to suction leaks or restrictions. 
If the source of the knocking cannot be 
located in the suction of a power pump, Fi 
then check the bearings. 1 


JE Rh ill 


3. Use a flexible suction hose. It acts as @ 8. Use a lubricator that is big enough to 
shock absorber and eliminates excessive run from one regular filling to the next. 
strains on flanges. Make sure that all lubricants are of the 
proper grades for prevailing temperatures 


4, Usea suction strainer icks < . wos 
ction strainer to keep sticks and and other operating conditions. 


other debris from fouling the valves or 
plugging the bit. “OILWELL” suction 9, Keep lubricating oils and greases clean. 14. Keep valve covers and cylinder heads 5 
strainers are amply ov ersize and easy to Use clean containers, and make sure that uniformly tight with normal stud tension. 
clean, and are furnished in straight and the lubricator is equipped with a strainer Nuts should always be tightened by pro- 
right-angle types. of adequate capacity. gressing from one stud to another diametri- 


— ss ; : . «sila : cally opposite—never in rotation around 
5. Use lip-type self-sealing packing fer 10. Operate a steart — with dry oF the flange. Never take up more than a 


fluid pressures over 750 pounds per square super besten ae Raceogrp This t 4 quarter turn with a wrench before pro- 
inch. Be careful not to adjust the stuffing- — 7 apne “er jpoint on proper ri- gressing to @ nut on the opposite side. 
box glands | too tightly with this type © = as well as © cient, snappy Per — Making up a nut oF nuts “wrench tight” on 
packing. Oil lubrication prolongs packing one. one side and then pulling down on the 
and rod life and 1s rapidly gaining favor 11. Drain both steam and fluid ends when other side usually results in breakage of 
over water lubrication. shutting down for an extended period. studs and damage to the gaskets. 


Drain fluid ends above the discharge and a ' ; ; 
suction valves. * 15. Priming when starting will save pistons. 





nice 


6. Use a pressure-reliet valve in the dis- 
charge line to protect 4 power pump. Set it 
to release at not more than one-and-a-half * 12. Keep power-pump tapered roller bear- * 16. Remember, 4 clean pump runs better. 


R INSPECTIONS AND ADJUSTMENTS 


on 


—. 


At the Beginning of Each Tour : field on many “OILWELL” pumps not stantially prolonged by renewing inserts in 
having them as original equipment. time. (a) Shift the discharge valves to the 


1. Fill lubricators and check to make sure vas ‘ suction valve positions and vice versa. (c) 
ee aria : . A 4. Turn steam-pump piston rods one-quar- 
that lubricating oil is being delivered in 


“yet: ; . ‘ all valve cover askets which do 
ie . ter turn to distribute rod, piston, and piston- Replace all | ‘ é 
proper quantities to all necessary points. 


. not extend at least \,-inch out of the 
Lubricate all grease- acked bearings and ring wear: -es in the caps 

2 p earings, grooves in the caps. | 
check crankeases of power pumps- 5. Inspect all stuffing boxes. Adjust glands 
o 13 y evenly and keep them no tighter than neces- 2. Clean suction and discharge strainers to 
2. Listen for the tell-tale noise of leakage sary to prevent leakage. Replace worn prevent flow restrictions. The discharge 
inside the fluid end. Many liners, valve bushings promptly, as a close fit is required strainer should also be cleaned every time @ 
seats, and even fluid ends have been saved to prevent extrusion of packing. A braided valve insert of piston rubber tears loose. 
by detecting leakage in time. copper ring next fo the gland is effective 


a preventing extrusion of packing from 3. Replace the shear pin in the pressure- 


relief valve. This pin fatigues in service and 
will fail below the desired pressure if not 


heavy-duty slush pumps are equipped with Once Every Week : replaced at regular ‘ntervals. 
Type “HD” Liner Spacers, including single, 


f 
external, roller-bearing adjusting screws. 1. (a) Examine the fluid valves, inserts, 4. Check tightness of all screws and bolts iy 
Type “HD” Spacers can be installed in the and seats. Valve and seat life can be sub- in the power end. 5 


a 


3. Check outside liner adjusting screws for 
possibility of takeup. New “OILWELL” steam-end stuffing boxes- 
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three of his subjects in a furnace fash- 
ioned of great black slabs of rock from 
the Euphrates bank at Idi, simultane- 
ously made a remarkable discovery. This 
quarry of black rock was the “yaner 
Tash” (rock that burns) of his Meso- 
potamian descendants. It is the rock 
now known as nyctolite (Gr.-dark 
rock). As the furnace heat increased, 
the associated bitumen continued to 
ooze out of the pores and gasify. This 
caused the heat mentioned in Daniel 
3:19 “to become seven stages hotter 
than it was wont to be heated.” 

With all the activity at Idi and prog- 
ress at Babylon, all Mesopotamia be- 
came oil conscious. Sennacherib of 
Assyria on the upper Tigris spudded in 
Nineveh No. 1 and, after a few weeks 
of uninterrupted progress, bedrock was 
found at a total depth of 37 ft. The 
seepage was cleaned out and the well 
cased from the bottom up with a 
chimney composed of rectangular 
blocks of alabaster. The great cavity 
around the alabaster conduit was filled 
in. Then the well, as was the practice 
in all oil fields of the time, was put on 
the acantha (acacia) branch. 

Cyrus, not to be outdone by his rival 
empires to the west, soon pressed into 
activity his Persian fields. But, due to 
structural difficulties, stratigraphic 
anomalies and with no micro-paleontol - 
ogist in his personnel, the production de- 
cline curves took the shortest cut to the 
abscissa. As ruler of an oil-producing 
nation, this state of affairs—with pitch 
hand-grenades (fire balls) the new mili- 
tary weapon of Belshazzar of Babylon— 
caused Cyrus to become duly alarmed. 

Events clicked off like the turnstile 
at a subway entrance. Cyrus, by means 
of an efficient Fifth Column in Babylon 
and by diverting the greater volume of 
the Euphrates again into Nebuchadnez- 
zar’s canal and lake (present Lake Hab- 
barnyah), caught King Belshazzar and 
his royal associates in the middle of their 
annual feast celebrating the fall of 
Nineveh. There was handwriting on the 
palace wall—‘‘Mene, Mene, Tekel, Up- 
harsin.” No one present at the royal 
party was in a condition to decipher the 
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Fig. 9. Plan showing geographic detail of region surrounding Idi, two major fault traces with 

group of residue cones along Abu Jir rift; construction of ‘‘Fiery furnace’; method of digging 

and casing ancient oil and water wells, and assembly line with keel and two panels for mass 
production of pitch freighting river craft 














message. Revelry was at a high pitch; 
all but one were wine-soaked at the mo- 
ment. The only person within the great 
walls who was sober did a remarkable 
feat of translating. He advised Bel- 
shazzar and his happy associates that by 
a strange bit of clairvoyance (correlated 
with the brief code message on the 
wall) he had learned that impregnable 
Babylon was not only about to be con- 
quered but that the captors were already 
on the fourth floor. In a few minutes 
Cyrus the Great, accompanied by a few 
bullies from Persepolis, murdered the 
king and princes, took the queen cap- 
tive, and made the translator and clair- 
voyant, who had curiously not been 
drinking, puppet ruler of the conquered 


state. The translator was Daniel. Baby- 
lon and its mighty industries were new 
in the hands of Cyrus the Mede; and 
Persepolis, notwithstanding its own 
meager production, dominated the 
world’s vast oil reserves for a period of 
several centuries. 


Through the centuries kings came, 
conquered and vanished. The petroleum 
industry of Mesopotamia gradually de- 
clined to near oblivion when, after the 
rejuvenation and development of the 
unimagined progress of the 20th cen- 
tury, arose the up-and-coming British 
Empire, which, after the oil consuming 
period of World War No. 1, decided to 
revive and further exploit the oil-pro- 
ducing regions of the ancients. During 








Y ARABIAN PLATEAU 


Fig. 8. Profile showing the broad Mesopotamian basin of deposition, with Ur and Eridu, after the Deluge, covered with 8 ft. of Euphrates silt and 
mud, the ark resting high and dry on an exposed sandbar at Nizir on the foothills of the lower Ararat range (present Zagros 


Mountains of western Persia) 
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Fig. 10. Pitch, the first oil product utilized, was used with acacia boughs, palm fronds, and rope 
to make the tub-shaped Khufas such as the one shown here 


(Drawing by Russel Keever, Los Angeles) 








a brief period of methodical exploration 
the old settings were bored to their 
deeply-buried sources, revealing tre- 
mendous stores of gas and liquid petro- 
leum underlying the dribbling residue 
seepage sources formerly developed by 
Methuselah, Belshazzar, Sennacherib, 
and Cyrus. 

Then came the present conflagration 
with a 50-fold consumption of oil over 
that of the first world war. Adolph, the 
mad counterpart of his prototype con- 
querors of Mesopotamia, went on a ram- 
page after oil in exactly the same place 
and, preceded by a Fifth Column, fol- 
lowed the aggressive manner that Cyrus 
the Great had used in taking it from 
Belshazzar in 533 B.C. On May 3, 1941, 
nearly 2500 years later, with not a Ger- 
man in Pro-British Iraq, one man at the 
head of the army of that nation de- 
ceived his countrymen by effecting a 
subtle coup d’etat. For this he received 
from the top subversive agent in ad- 
jacent Persia, a German archeologist, 
one-half million dollars. The archeolo- 
gist was one of 17 sent over by Hitler to 
dig out a few more artifacts from the 
ancient ruins of Persepolis. The regent, 
Abdul Illah, was deposed and General 
Rashid Ali Gailani, Quisling of Iraq, 
took control. 

A Nazi force supported by fighting 
planes and bombers held the oil fields of 
Mosul and Kirkuk for 30 days until the 
British with their Palestine, Trans- 
jordan, and Iraq strength regained con- 
trol of these historic Mesopotamian oil 
reserves, 

This covers the oil situation of an- 
cient Mesopotamia and the fertile cres- 
cent from its humble inception in 40,- 
000,000 B.C. through its young and 
adolescent stages to its present vigorous 
and mature status of 1942 A.D. And 
now Rommel’s army is poised near the 
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“Hill of Jesus” in the south while in 
the north the Nazi forces are headed in 
the direction of Ararat. The 20th Cen- 
tury Nazi radio Isaiahs and Jeremiahs, 
influenced by the old slogan used by the 
ancient greats “Armageddon or bust,” 
are again shouting “All aboard for Mt. 
Megiddo and the Shores of Galilee.” 
Unless the Nazi counterpart of Shal- 
manezer, the sound of whose name was 


just cause for a headache in every He- 
brew household, is throttled soon, he 
may arrive at Armageddon and grasp 
the adjacent oil reserves. He would then 
have “what it takes” to emulate the ac- 
complishments of his ancient cham- 
pions, Assyrian Sennacherib and the great 
Mede, Cyrus. If successful, however, he 
must still remember, as with all con- 
querors—treachery lurks around the 
corner. The fatal last words of a super- 
conqueror, Sennacherib, were, para- 
phrasing Lord Byron, poet and biogra- 
pher: “Look out for the James boys.” 
The night before Sennacherib’s sched- 
uled attack on Jerusalem a crafty He- 
brew slipped by the sentries and threw 
a pocketful of arsenic in the camp soup 
tureen. The result was the most colossal 
tragedy since the Deluge. His entire 
army was destroyed. On his return to 
Nineveh with no captives or the usual 
loot from Jerusalem and minus 150,000 
soldiers who died like poisoned rats, Sen- 
nacherib went the way of all would-be 
conquerors. 





To use the vernacular, conquerors 
Sennacherib and Der Kaiser—‘bust.” 
Today, nests of anti-aircraft guns sup- 
port Mt. Carmel and help protect the 
vulnerable oil pipe line terminal at 
Haifa. Meanwhile the plains of Arma- 
geddon placidly await the thunder of 
the modern gladiators. 
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Fig. 11. The boats for transporting pitch down the Euphrates were constructed at the location of 
the pitch cones as shown here. In upper left can be seen the pitch cone from which the pitch was 
mined and carried to the heating tank where it was prepared for use on the boat. At lower left 
the keel is laid and the sides are being constructed. To the lower right ‘he women can be seen 
making the rope out of split palm fronds. The construction crew consisted of 2 pitch miners, 
2 builders, and 4 women rope braiders. When finished the boat was 20 cubits (30 ft.) long, 8 
cubits (12 ft.) beam, and 4 cubits (6 ft.) deep, with one deck. The capacity was 50 sar (5 tons) of 
pitch, salt, oil, and ‘“‘yaner tash", which was mined from the deposits as shown upper right. 
This was the kind of boat that is called Noah's Ark. 





(Drawing by Russel Keever, Los Angeles) 
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REED’S COMPLETE CORING SERVICE/RI 


The Reed “BR” Wire Line Core Drill is designed for 
intermittant or continuous coring in either soft, me- 
dium hard, or hard formations, without removing 
the drill pipe. It is simple in design, compact and 
light in weight. Exclusive features assure maximum 
recovery in any formation. 


La barrena tubular “BR” de cable 
de alambre esta proyectada para 
el trabajo intermitente o con- 
tinuo de sacar muestras o nv- 
cleos, de formaciones blandas, 
semi duras o duras, sin quitar el 
tubo de perforacién. Es sencilla 
en tipo, compacta y de peso livia- 
no. Sus rasgos exclusivos ase- 
guran recuperacién maxima en 
cualquiera formacién. 


The REED ‘BR’ 
Wine Line 
CORE DRILL 
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The Reed Kor-King (conventional type) Core Drill 


ae ; ) Reed | 
is simple and compact in construction. The non- straig 
rotating inner barrel operates against a special oil F drillin 
proof-slush lubricated rubber bearing and, together |) bly of 
with the non-rotating core catcher, assures recovery | desig! 
of longer-cleaner cores. forme 
)- gre 
La barrena tubular Kor-King (de ; life. 
tipo corriente) es sencilla y com- 7 we 
pacta en construccidén. El cilindro | para 
interior sin rotacién funciona con- | recto: 
tra un cojinete de caucho resi- nores 
stente al petréleo, lubricado por unific 
el fango, y junto con el pescant- pend 
cleo sin rotacién, asegura la reci- Nipe | 
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peracién de niécleos o muestras 
mas largas y limpias. 


Tae REED 
Kor-King 


CONVENTIONAL 
CORE DRILL | 


W-I-B DRILLING BITS ¢ REAMERS DR 
SIRVASE PEDIR INFORMACION COMPLETA SOBRE CUALQUIER PRODUCTO REED. 


REED ROCK BITS 


Reed Rock Bits are designed to drill fast- 
straight-full gauge hole with lighter 
‘drilling weights and the unified assem- 
bly of independently supported cutters, 
) designed in each type of bit for a specific 
' formation range, assures greater safety 
| — greater strength and longer service 
© life. 


Las barrenas Reed para rocas sirven 
' para perforar con rapidez agujeros 
_rectos de didmetro completo, con me- 
nores pesos de perforacion, y el grupo 
unificado de fresas soportadas inde- 
pendientemente, proyectado en cada 
tipo de barrena para una escala deter- 
minada de formaciones, asegura mayor 
seguridad, mayor firmeza y mayor du- 
racién efectiva. 


DRILL COLLARS « 


VALVES 


REED TOOL JOINTS 


Reed Tool Joints are man- 
ufactured in many types 
and can be furnished in 
designs to meet your 
every requirement. 

The Reed Super Shrink- 
Grip Tool Joint is especial- 
ly recommended for re- 


mote locations and where 
“fansportation is.a major 
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Las uniones de espiga y 
caja Reed para herra- 
mientas se fabrican en 
muchos tipos y pueden 
suministrarse en estilos 
que satisfardn cualquier 
requisito particular. 
La union de espiga y caja 
Reed Super de garra en 
caliente para herramien- 
tas se recomienda, para 
lugares remotos, demale el 
transporte @fin fa imn- 
ante. Pugde inst@larse 
0 Veltiaeeen ec! 


* REED ROLLER 
BIT COMPANY 


POST OFFICE BOX 2119 
HOUSTON, TEXAS, U. Sa 








a 


Forugn Section 








Distribution of Equipment to 
Foreign Areas 
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A major oil company camp in one 


of the South American countries 
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x+ Due to importance of strategic distribution of oil-field and 
refinery equipment, special procedure has been adopted 


TRATEGIC distribution of oil- 
S field and refinery equipment is of 
primary importance in the United Na- 
tions’ war effort. The exacting require- 
ments of mechanized military and naval 
units and of air forces scattered 
throughout the world make it impera- 
tive that no mistakes be made in the 
production of petroleum products and 
the shipment of such products to points 
where they are needed. The several 
agencies of the Federal Government 
chiefly concerned with the production 
and distribution of petroleum products 
from the standpoint of actual warfare, 
as well as that of economic warfare, 
have therefore adopted a special pro- 
cedure for dispatching production and 
refinery equipment to Mexico, South 
America, the Near East, and other for- 
eign areas in which oil is found. 


In the conduct of economic warfare, 
which includes the procurement of 
strategic and critical materials from 
foreign countries, a proper use of petro- 
leum and its products can be an effec- 
tive weapon. A hypothetical case would 
be the development and production of 
crude oil in the northeast corner of 
Peru. (The conditions would here be 
similar to those of the Blue Goose op- 
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erations at Aguas Calientos field in east- 
ern Peru.) This oil could not be shipped 
over the Andes to the west coast of 
South America because of transporta- 
tion dithculties. 

The production area, however, would 
be in the upper reaches of the Amazon 
Valley, above the region that is pro- 
ducing raw rubber for the United 
States. Installation of a-second-hand re- 
finery would bring about localized pro- 
duction of fuel oil for use in small boats 
required to transport the rubber to the 
mouth of the river, whence it would be 
shipped to American factories. This 
utilization of fuel oil produced in the 
neighborhood of the rubber collecting 
area would make it unnecessary to 
transport the oil by tanker from other 
countries. 


Oil Requirements Studied 


Because of continuing studies of the 
oil potential of the United Nations and 
its unique importance in mechanized 
warfare, petroleum and its products are 
treated somewhat differently from other 
commodities. The action of the Office 
of Exports in connection with oil pro- 
duction and maintenance in foreign 
countries is conditioned on those stud- 


ies, Which are world-wide in scope. The 
studies are carried on by the Foreign 
Petroleum Policy Committee, the Office 
of the Petroleum Coérdinator, and the 
Othce of Economic Warfare Analysis, 
which is one of the three principal divi 
sions of the Board of Economic War 
fare. 

All information that possibly can be 
obtained from any source whatsoever ts 
assembled by these agencies and inter 
changed among the Government estab- 
lishments concerned. Much of it is pro- 
vided by oil companies and by indi- 
viduals who have first-hand knowledge 
of petroleum production in the far- 
flung fields of the world. This informa- 
tion is “channeled” into the Office of 
the Petroleum Coérdinator. 

The entire picture of oil is carefully 
keyed to plans of the Army and Navy. 
Obviously, little can be said about the 
overseas movement of gasoline and oil. 
Neither can information be divulged 
regarding individual export shipments 
of oil and oil products, or shipments of 
equipment for production, refining, and 
transportation. These matters are close- 
ly guarded secrets of the Pan American 
Committee set up following the Inter- 
American Conference at Rio de Janeiro. 
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In only 85 days after clearing of site was 
begun, this 60,000,000 cubic foot recycling 
plant was successfully completed by Zachry. 


Tooay, MORE THAN EVER, you want a contractor you can 
depend upon to meet all conditions of your contract—qual 
ity, total cost, and completion date. 


We are prepared to give you this dependable construction 
service. 


OVER $20,000,000 in Army Air Bases successfully 
completed by Zachry since January. Work includes grad- 
ing, sewers, water, electric systems, buildings, run-ways, and 
streets. 


A large staff of construction experts, capable of han- 


dling the largest construction jobs with ease, rushes your job 
through to a successful completion. 


No financial difficulties. We have financial reserves ade 
quate to meet every eventuality. We are even prepared to 
assist in financing your plant, if desired. 


Recognized engineers and architects, retained by 
Zachry, are your assurance that Zachry designed projects 
give top efficiency and greatest freedom from troubles. 


Your request for further information will be promptly 
answered. We shall be pleased to talk over your problems 
and furnish suggested designs and cost estimates. 


TURN CONSTRUCTION WORRIES OVER TO US 


H. B. ZACHRY COMPANY 


SKILL, INTEGRITY 


and RESPONSIBILITY SAN ANTONIO. TEXAS 


HARDING BOULEVARD 
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HOUSTON, TEXAS 
909 SECOND. NATIONAL BANK BLDG 
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It is under the aegis of this committee 
that the inter-allied tanker pool is oper- 
ated. 

Control over oil-production equip- 
ment and its exportation is considered 
complete, in that both lend-lease ship- 
ments and commercial shipments are 
carefully “screened” through the Office 
of the Petroleum Coordinator and the 
Foreign Petroleum Policy Committee. 
In the handling of petroleum and its 
products, as well as machinery and 
equipment used in production and 
refining of crude oil, lend-lease and 
commercial transactions are perfectly 
meshed. 

To insure this’ codrdination, the 
Office of Exports sends copies of all 
applications for export licenses involv- 
ing lend-lease countries to the Lend- 
lease Administrator. The Office of Ex- 
ports makes its comments on each ap- 
plication to the Office of the Petroleum 
Coordinator, as does the Lend-Lease 
Administrator. This interchange of 
views and recommendations brings 
about coérdinated results and minimizes 
the chances of error in dealing with the 
United Nations’ oil position. 

Before a shipment of maintenance 
and repair equipment for an oil field or 
refinery outside of the United States 
can be authorized, its effect on eco- 
nomic warfare programs must be care- 
fully considered. On all shipments to 
the South American producing coun- 
tries, the Codrdinator of Inter-Ameri- 
can Affairs is consulted, as well as the 
Department of State. Proposals to ex- 
port equipment to the Near East are 
examined by the Department of State. 
In either case a general analysis is made 
by the appropriate agencies taking into 
account production, inventories, mar- 
keting conditions, refinery, storage and 
shipping facilities, and any other fac- 
tors bearing on the oil position of the 
United Nations. 

In addition to checking these anal- 
yses, a review is made of intelligence 
reports on the supply situation, on the 
basis of which the essentiality of a ship- 
ment may be determined. 

The services of the Materials Com- 
mittee of the Office of the Petroleum 
Coérdinator are supplied the Board of 
Economic Warfare and the War Pro- 
duction Board in screening the mate- 
rials list. There are some 104 items on 
the list, and others are added from time 
to time. After the materials list is 
scanned and weighed against the appli- 
cation for preference rating, the pro- 
posal is submitted to the P. D. 311 
Committee of the War Production 
Board for assignment of priority. 

Finally, after all opinions have been 
considered by the various agencies con- 
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cerned, and all information ¢elative to 
a given project has been thoroughly 
interchanged, the decision on a ship- 
ment of equipment or supplies for an 
oil field or a refinery must be based on 
the total oil position of the United 
Nations. 


Shipments Recently Facilitated 


During the week of September 13, 
1942, the Board of Economic Warfare 
and other agencies concerned with the 
production and distribution of oil-field 
and refinery equipment adopted a 
change in export procedures. Prior to 
that time, exporters were obliged to 
obtain Individual Licenses for each part 
of a shipment, or for each shipment 
made. This Individual License was re- 
placed in that week by a “program ex- 
port license,” commonly known as a 
Special Export License. 

Provided with a Special Export Li- 
cense, the shipper need no longer en- 
counter delays in the exportation of 
badly-needed articles, the shipment of 
which required more time when Indi- 
vidual Licenses were required. He can 
now ship all or any part of a consign- 
ment of machinery, parts, or material 
under the special form. Moreover, the 
Special Export License generally is 
issued for a period of one year, whereas 
the Individual License was only good 
for a single shipment. This change in 
procedure was designed to eliminate 
heavy paper work and possible confu- 
sion attendant upon correspondence re- 
garding shipments, which had to be 
cleared with a number of agencies. 


Summary of Export Procedure 


The procedure that has been followed 
but which now is facilitated by the Spe- 
cial Export License provision is closely 
coérdinated and is known in Washing- 
ton as P. D. 311, this being the form 
number for priority ratings authorized 
by the War Production Board for the 
manufacture and use of drilling and re- 
fining supplies and equipment and for 
storage and transportation facilities. In 
order that manufacturers and exporters 
of such supplies and equipment may 
understand fully what happens in 
Washington when they apply for ex- 
port licenses and priority ratings, the 
following explanation of the steps tak- 
en to approve applications has been pro- 
vided by the Office of Exports of the 
Board of Economic Warfare. 


1. Application for an export license 
is received by the Office of Exports, 
Board of Economic Warfare. It is ac- 
companied by a priority application on 
Form P. D. 311. 

2. If the shipment is for purposes of 
maintenance of existing operations, the 
proje~t is submitted to the Office of 





Petroleum Codrdinator, where a pro- 
duction analysis is made. 


3. If the shipment is for new pro- 
duction, the project is submitted to the 
Foreign Petroleum Policy Committee, 
headed by an official of the Department 
of State. 


4. At the same time an export pro- 
posal is submitted to the Office of the 
Petroleum Coérdinator, it is taken up 
also with the Department of State, the 
Coérdinator of Inter-American A ffairs, 
and the Intelligence Staff of B. E. W., 
for analyses of its political, economic, 
or cultural relations aspects. 


5. The Board of Economic Warfare 
and the Office of Petroleum Coérdina- 
tor then recommend priority assistance, 
which is granted by the War Produc- 
tion Board with the approval of the P. 
D. 311 application. 


6. The project then is returned to 
the Office of Exports, Board of Eco- 
nomic Warfare, which issues the ex- 
port license and recommends shipping 
priorities to the Office of Defense 
Transportation and the War Shipping 
Administration. 


Under the P. D. 311 procedure, a 
manufacturer or exporter desiring to 
ship oil-field or refinery equipment out- 
side of the United States, may apply 
for preference ratings necessary to sup- 
ply or procure all needed materials for 
a quarter-year. Materials thus author- 
ized to be shipped are primarily for the 
maintenance of existing operations. In 
some cases, however, priority assistance 
may be obtained for new development 
when it is evident that such develop- 
ment can contribute substantially to 
the United Nations war effort. 


In cases of new construction or de- 
velopment for refineries or field opera- 
tions, the overall policy is recommend- 
ed by the Foreign Petroleum Policy 
Committee, headed by an official of the 
Department of State. The Board of 
Economic Warfare takes final action on 
proposed export licenses from the stand- 
point of shipping clearances, and the 
War Production Board has the final 
word with regard to supply assistance. 


Assistance can be provided by the 
Requisitioning Section of the Office of 
Exports for shippers who encounter dif- 
ficulty in obtaining supplies or mate- 
rials. This unit has found millions of 
dollars worth of machinery and mate- 
rials of all kinds stored away in out-of- 
the-way places throughout the country. 
It is authorized to arrange sales wher- 
ever they will contribute to the war 
effort, or, if necessary, to requisition 
property and divert it into war produc- 
tion channels.—W.A.S. 
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True, AMERICAN Roller Bearings include a wide range of Where loads are greater, strains more severe . . . where tough- 
types, styles and sizes to qualify them for many general roller ness, super-strength and long life are requisite . . . here AMER- 
bearing applications. ICANS function flawlessly. Thus SPECIALIZATION for use 
, . : ; where maximum abuse is encountered, serves to qualify AMER- 
Yet, by deliberate design, they are made to work better in 


ICANS, even more, for all ordinary applications. 

When designing or repairing equipment for industry, oil 
country, marine work, or construction field, choose SPECIAL- 
IZED American Heavy Duty Roller Bearings. 


one type of service than any others...SPECIALIZED for 
smooth, silent operation in EXTRA HEAVY DUTY applica- 
tions. 


AMERICAN ROLLER BEARING CO. 


PITTSBURGH PENNSYLVANIA 
Pacific Coast Office: 1718 South Flower Street, Los Angeles, California 
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Venezuela Marks Time 


A PETROLEUM 
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ENEZUELA is faced with a tem- 
. production and refining re- 
striction at a time when her crude oil 
and refined products could be used to 
greatest advantage in several parts of 
the world. After reaching an all-time 
high of production in 1941, and with 
an effective potential capable of meet- 
ing great demands imposed by the con- 
duct of war, the inability to ship petro- 
leum and petroleum products to Britain 
and the east coast of the United States 
has not only handicapped Venezuela’s 
economy but has also placed an addi- 
tional burden on the United States. 


Future of Industry Bright 


The future of Venezucla’s oil indus- 
try is, of course, bright; and explora- 
tory work to the greatest extent pos- 
sible under the present equipment re- 
strictions is being carried on. Geological 
and geophysical prospecting and wild- 
cat drilling have therefore not been so 
drastically curtailed as producing and 
refining operations but they have been 
influenced by conditions. Exploratory 
drilling cannot, however, be expected 
to continue even as active as at present 
with a continuance of existing condi- 


tions and the inability to obtain equip- 
ment will certainly have its effect. 

The elimination of the submarine 
menace would change the picture im- 
mediately, although a shortage in tank- 
ers might hamper exports to some ex- 
tent. What measures will be taken to 
remove the submarine hazard cannot be 
foretold. Venezuela and the islands of 
Aruba and Curacao have been the chief 
sources of imported crude oil and re- 
fined products to the United States and 
most of the crude oil going to Aruba 
and Curacao for refining has originated 
in Venezuela. Should it be deemed ad- 
visable to insure safe passage for tank- 
ers from Venezuela and the islands of 
Aruba and Curacao to Britain and to 
the United States, not only would need- 
ed petroleum, particularly in the form 
of fuel oil, be made available to the east 
coast but refined products necessary 
abroad could be shipped from Aruba 
and Curacao direct. 


Results of Present Situation 


The enforced unemployment caused 
by the restriction of operations and 
shipments works a hardship on_ the 
workers as well as on the oil companies. 








8 


| 











60 






¢ 


a ; 
PERCENTAGE OF TOTAL \s 
SOUTH AMERICAN O/L-~s/ 
29 2G Se 
RODUC 7 
bE Ga ater tie aoe 


=o 


70 












—+ 


PER CENT OF FO7AL PRODUCTION OF S.A 


S 


19/7 /920 1925 1930 









TOTAL VENEZUELA FROOUCTA 


Fig. 1. Crude oil production of Venezuela 


N8.- Reference ro 
South Americon O// 
Froduchion Applies 
200 © @afinental Area 
ond Excludes Trindod 


a, 
8 
Loke fFie/ds 


8 
PRODUCTION /N MILLION BARRELS 
est of South America 


Lasternr Verezue/a 





Q 
blestern Venezula Exclus/ve of Lake lielads 


1935 /940 PRODUCTION /N 194/ 








102 


P 122. 


q xt Production and refining facilities are adequate, 


but submarine menace restricts shipping 


These companies have been training 
Venezuelans for service in the petro- 
leum industry and have built up organ- 
izations the major percentage of the 
personnel of which is indigenous. The 
living standards of these employees are 
probably higher than those in other in- 
dustries in Venezuela and both the oil 
companies and the Government are aid- 
ing the oil workers during the period 
when their services cannot be used in 
the production, refining, and shipping 
of petroleum and its products. 

The American companies particular- 
ly have done much for the schooling of 
Venezuelan employees and their fam- 
ilies, for the maintenance of their 
health, and for their general well-being 
and advancement. Lago, for example, 
has just completed another hospital at 
Maracaibo with the most modern facil- 
ities available. These enterprises must 
continue during the temporary curtail- 
ment of operations. How long this 
period will last cannot be foretold but 
it is obviously impossible to keep idle 
workers in the camps for any great 
length of time. Assistance is therefore 
being given to obtain other work for 
them, particularly by making land 
available to them for agricultural pur- 
poses. 


Venezuela's Petroleum Industry 


The rapid development of Venezu- 
ela’s petroleum industry is reflected by 
the curve given in Fig. 1, which shows 
the country’s total production from its 
first commercial output in 1917 to the 
end of 1941. The present war caused a 
decline in 1940 but this was recovered 
last year when increased exports raised 
the country’s production to an all-time 
high. With a resumption of export 
facilities there is every reason to believe 
that production can be further in- 
creased, as the present decline in no way 
reflects the ability to produce. 

This assumes a corresponding in- 
crease in export demand that could be 
considered certain throughout the war 
period if the submarine menace were re- 
moved and tankers were available to 
carry the oil and refined products. 
When the war is over, however, there 
are other factors that will influence this 
demand. Venezuela’s geographical posi- 
tion with reference to outlets for petro- 
leum and refined products is indicated 
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BAROID-WEIGHTED MUDS 


BAROID-weighted muds have made possible the elimi- 





nation of thousands of tons of casing. Operators have 
found that previously used protective strings can often be 


eliminated by increasing the mud weight with BAROID 





sufficiently to hold back caving or sloughing formations 





or high gas, oil and water pressures. 

Even in cases where loss of circulation occurs due to 
elevated mud weight, it is often possible to overcome 
this trouble by the use of AQUAGEL and FIBROTEX so 
that the desired mud weight can be maintained as a 
means of saving casing. 

You can help in the war effort and get faster, safer, 
more economical drilling by using Baroid Products from 
the grass roots down. XS Z 


PATENT LICENSES, unrestricted as to sources of supply of materials but on royalty bases, 





will be granted to responsible oil companies and operators to practice the inventions ; / 
of any and/or all of United States patents Nos. 1,575,944; 1,575,945; 1,807,082; Ky, 
1,991,637 and further improvements thereof. Applications for such licenses should be ; ¥ 






































made to Los Angeles office. 
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KEEP U.S. DESTROYERS ON THE 
SEAS—NOT IN THE GROUND 
IN THE FORM OF CASING... 











The following is a schedule showing the casing used 
on two wells: 








WELL “A” WELL “B” 
812° 16° 810° aa 16” 
5700’ ; 11-314" Mee «sw se ss 
8230° , 9" Saved 
9442' ; ; 6-5/8" 8505’ ‘ , 6-5/8" 


Saved 937 feet) 
Well ‘A’ was drilled using the customary casing program and 
without particular mud control. On Well ‘’B’’ a definite effort 
was made to save casing by means of mud control with Baroid 
Products. This careful control resulted in a saving of 8230 feet 
of 9-inch casing and 937 feet of 6-5/8-inch casing, the weight 
of which is estimated at 177 tons of steel. Were this saving 
effected in four wells, enough steel would be available to build 
a US. Destroyer to help lick the Japs. 


BAROID SALES DIVISION 
NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: Houston * LOS ANGELES + rutsa 








o1D PRODUCTS: BAROID and COLOX - AQUAGEL- FIBROTEX- BAROCO- STABILITE » AQUAGEL-CEMENT + SMENTOX + ZEOGEL + IMPERMEX - MICATEX + TESTING EQUIPMENT -BAROID WELL LOGGING SERVICE | ; 




















Fig. 2. Possible post-war market for Venezuelan petroleum 








by Fig. 2. This position and that of the Near Eastern oil in both the British 
competitive sources will greatly influ- Isles and Europe with a knowledge that 
ence the economy of the nation after a more equitable distribution of oil to 


the war. 


Post-War Conditions 


other parts of the world from the fields 
of the Near East will provide a greater 
market in Europe. 





supply an industralized China, Japan, 
and Australia from a volume of petro- 
leum no greater than they have been 
producing in the past. The Far East 
might therefore be a possible market 
for Venezuelan oil; but, as can be seen 
in Fig. 2, the distances are very great. 
Oil from the Near East can probably 
meet these demands more effectively 
because of the shorter distance. India, 
obviously, will have to continue to aug- 
ment its supply from the Near East un- 
less its production becomes far greater 
than it has been in the past. These de- 
mands on the Near East fields may thus 
make it advisable to restrict shipment 
to Europe despite the short distance and 
to require of Venezuela a greater quan- 
tity of oil than has previously gone to 
Europe. 


South American Markets 


In South America, Argentina is striv- 
ing for self-sufficiency in oil production 
but with the expected growth of indus- 
tries the demand for oil will probably 
keep ahead of production. Brazil is ex- 
ploring for oil but her industries will 























In considering the post-war markets Europe will strive to reach the high probably expand too rapidly to derive 
for Venezuelan oil, assumptions must be petroleum economy developed in the any appreciable benefit from oil pro- 
based on hypothesis because different United States and the demand for duction within her own borders until 
conditions are going to obtain through- petroleum will greatly increase. Ven- more areas that are now considered in- 
out the world when this war is over; ezuela will probably benefit from that accessible can be developed. Oil east of 
and pre-war data may be misleading. demand. There are other factors, how- the Andes in Peru will aid to some ex- 
Germany’s objective was and is to con- ever, that will influence market loca- tent but Brazil’s petroleum imports 
trol the Near Eastern and Russian oil, tions for Venezuelan oil. We can expect from Venezuela should be considerable 
to augment Europe’s own supply with considerable acceleration of industrial- for a long time. The countries along the 
that oil exclusively, and to make the ization in China, India, Australia, and Atlantic Coast of South America should 
British Isles obtain all their oil from the South America and this rise in indus- thus be considered as definite markets 
Western Hemisphere. This would con- trial development will have direct and for Venezuelan oil. 
fine Venezuela’s trans-Atlantic markets indirect effects on the Venezuelan The United States is the greatest pro- 
to Britain alone. With the defeat of petroleum industry. ducer of petroleum in the world; but 
that plan Venezuela can compete with The East Indies cannot adequately the United States is also the greatest 

TABLE | 
Summary of production and wells in Venezuela 
1940 1941 Well data as of December 31, 1941 Wells 
at ss otal to 2 completed 
Potal Daily lotal Daily December 31,, New Natural | Gas/air |) Pump- | Closed Inae- (ban- Total | Jan.-Dee., 
production, | average, | production, | average, 1941, bbl. wells flow lift ing in tive doned wells 1941 
bbl bbl bbl. bbl drilling drilled 

North field 19,324,559 52,799 | 21,967,320 60,184 | 406,088,534 2 158 13 690 S5 304 130 1380 Ht) 

ia Juana 36,946,186 | 100,946 | 49071272 | 134,442 | 204'780,733) 3 192 32 IN5 26 21 2 558 24 

Lagunilla 58,464,785 | 159,740 | 70,136,192 | 192,154 | 1,016,813,306] 1 2465 23 $47 149 71 86 | 1522 95 

Bachaquero 1,682,959 4,598 819,064 2,244 6,874,987 2 26 0 0 28 31 0 85 Ss 

Potal Lake Fields. .| 116,418,489 | 318,083 | 141,993,848 | 389,024 | 1,634,557,560! 8 622 68 | 1822 288 527 218 | 3545 201 

La Paz and Concepcion 1,288,199 3,520 1,620,771 4,440 29,075,916 1 12 0 61 53 16 6 148 7 

Parra and Manueles 6,196,869 16,931 6,649,123 18,217 68,970,613 2 27 | l 57 12 25 19 141 11 

Mene Grande 10,812,402 | 29,542 | 12,496,698 | 34,238 2 44 | 17 164 76 129 23 453 21 

El Mene and Media 321,803 879 244.928 | “671 0 4 17 24 133 0 146 324 0 

Cumarebo 1,630,785 4,456 | 2,069,285 | 5,669 0 40 1 14 38 11 14 118 0 

Quiriquire : 21,676,451 59,225 | 20,568,628 56,352 0 100 | 0 47 122 12 15 | 296 0 

Pedernale 1,795,888 4,907 1,584,432 4,341 i 0 g | 0 0 2 4 4 19 0 

Pemblador 3,994,215 10,913 3,300,488 9,042 13,301,363 0 61 0 0 12 2 15 90 0 

Oficina 15,414,106 | 42,115 | 24,465,405 67,029 | 42,422,147 8 168 10 3 20 22 25 248 104 

Jusepin ‘ 3,995,154 | 10,916 | 7,197,882 19,720 11,709,152 6 | 76 0 | 0 16 4 3 99 42 

San Joaquin 1,097,562 | 2,999 2,883,393 7,900 | 4,022,678 2 | 18 0 0 | 0 ] 20 10 

Cuario 14,033 44 | 109,346 300 | 124,763) 2 0 | 0 | 0 3 0 0 3 2 

I] Roble ; 654,379 1,788 | 1,777,342 4,869 | 2,433,546 2 5 0 | 0 0 | 0 0 5 3 

San Ana (M.G.O 75,790 207 | 181,816 | 498 293,024| 0 2 0 0 1 0 0 3 ! 

Santa Ana (Texas 17,949 | 49 17,949} 1 0 0 0 1 * 0 0 1 1 

Leona 17,551 48 | 82,298 | 226 | 100,080 1 0 0 10 0 1 12 10 

Hombre Pintado 658,093 | 1,798 | 562,831 | 1,542 | 2,078,395 1 | 8 8 9 13 0 4 42 5 

Las Palma 42.461 | 116 | 25,157 | 69 373,776 0 | 0 0 3 1 5 4 13 0 

: Rosa 218,012 | 597 | 218,012! 2 | 1 0 0 0 0 2 3 l 

4 26,529 | 73 | 108,351 1 | 0 0 0 ; 1 3 1 

mar : | 33,093 | 91 33,093 5 | 0) 0 0 10 0 10 10 

Otl 28,160 77 21,884 60 | 3,423,431 5 | 1 0 0 44 2 354 401 7 

Tota mela 186,134,390 | 508,564 | 228,131,138 | 625,017 | 2,300,780,711) 52 1194 122 | 2204 858 759 860 5997 437 

(Table court: tandard Oil Company of New Jersey) 
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The Seismograph Service Corporation 


offers and has available in South America: 


oSEISMOGRAPH: 


Reflection and Refraction methods. 


oWELL LOGGING: 


“Radioactivity’—Gamma Ray and 
Neutron techniques. 


“Seiscor Well Logging’—by the Hay- 
ward process. 


&) For detailed information concerning any of the above 

services, write the Seismograph Service Corporation, Apar- 
tado 1488, Caracas, Venezuela, or the home office, Tulsa, 
Oklahoma. 
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Portable clean-out unit obviates need for production derrick at each well 
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user of oil and refined products. During 
this war production is being used pro- 
fusely and her known reserves are being 
depleted with a negligible amount of 
exploratory drilling to discover new 
fields. Yet when the war is over her 
domestic demand will undoubtedly be 
greater than ever before. Her refining 
processes will probably be so advanced 
that she will be getting higher yields of 
gasoline, lube oil, and other lighter frac- 
tions from every barrel of oil than ever 
before. With the advancement expected 
in aviation, crude oil will probably be 
cracked to the very limit in order to 
procure the best fuel for plane opera- 
tions. Yet, with the large merchant 
marine we are led to expect and with 
many increased oil burning facilities in 
service she will need a greater quantity 
of residual fuel oil than in the pre-war 
period. Should the Japanese war con- 
tinue after the European war is over, 
there will be a demand for fuel oil on 
the Pacific Coast that will be even 
greater than at present. In any event, 
the demand for fuel oil on this coast 
will probably never be reduced to what 
it was before Pearl Harbor. 

There would therefore appear to be 
a greater potential market for heavy 
crude and residual fuel oil on both 
the Atlantic and Pacific coasts of the 
United States. The Lake Fields of Ven- 
ezuela produce oil of an average gravity 
of less than 25° A.P.I. and these fields 
alone account for more than 62 percent 
of Venezuela’s total production. Other 
fields with oi! of similar gravity include 
such large producers as Mene Grande, 
Padernales, Quiriguire, and Temblador. 
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The Venezuela Trade Agreement pro- 
vides for the import of nearly 50,000,- 
000 bbl. of oil and petroleum products 
to the United States during the current 
year but only a small part of this has 
been shipped because of submarine in- 
terference. 

Although the possible future markets 
for Venezuelan oil are extensive, a pro- 
duction as great as that of 1941 will 
possibly not be in demand immediately 
after the war is ended despite the fact 
that all her production could be utilized 
right now if the submarine menace were 
eliminated. The rate of production will 
probably begin at the 1939 level and 
gradually increase with the develop- 
ment of industry -throughout the 
world. Tankers necessary for carrying 
the oil should then be available to keep 
pace with the demand as it increases. 


Development and Exploration 


Details of production and drilling ac- 
tivity at the beginning of this year are 
given in Table I. During the early part 
of 1942 production rose to approxi- 
mately 700,000 bbl. per day but in 
March it began to decline until at one 
time it was less than half that amount. 
At the present time it is reported to be 
at about 400,000 bbl. per day. 

The future of Venezuela’s oil indus- 
try does not rest, however, on the fur- 
ther development of present known 
reservoirs. Exploratory work has been 
consistently successful during the last 
five or six years, particularly in Eastern 
Venezuela. This work is being extended 
westward from the producing areas of 
Eastern Venezuela and discoveries have 


been made some distance beyond the 
fields now connected to pipe lines. 


In considering the development of 
the interior areas of Eastern Venezuela 
the problem of getting the crude to 
tidewater has had to be met. Jungle 
covers most of the territory and offers 
obstacles both to development and pipe- 
line operations, although not to the ex- 
tent that it hampers wildcat drilling. 
Until 1938 the only pipe line providing 
an outlet for Eastern Venezuelan oil 
was from the Quiriquire field to the 
Gulf of Paria via the San Juan River, 
the Padernales field from which some 
oil was then being shipped being on an 
inlet of that Gulf and thus able to 
load oil directly on tankers. Oil had 
already been discovered in several fields 
farther south toward the Orinoco River 
and in 1938 a line was laid from the 
Temblador field to a navigable branch 
of the Orinoco delta. 

In 1939 the 16-in. line was laid from 
the Oficina field to the Caribbean Sea 
at Puerto La Cruz near Guanta and 
since then connections have been made 
to this line from the Leona field east of 
Oficina and from the Santa Rosa, El 
Roble, Santa Ana, and San Joaquin 
fields lying along its route to tidewater. 
The Jusepin field was provided an out- 
let by a line laid to the Quiriquire field. 


‘The most recent line to be laid runs in 


a northwesterly direction from the 
Santa Barbara field to the right-of-way 
of the Oficina-Puerto La Cruz line, 
which it parallels from that point to 
the Caribbean Sea. This is a 12-in. line 
completed a few months ago. 

Although most of the wells in the 
shipping fields of Venezuela range in 
depth from less than 2000 ft. to 5000 
ft., some in the Oficina field are as deep 
as 7000 ft. and those in the El Roble 
and Santa Ana fields produce from 
depths between 8000 and 10,000 ft. 
The deepest well in South America was 
completed during the last year near the 
Santa Ana field at a depth of 11,294 ft. 
Deep drilling is therefore already being 
done in Venezuela and will probably 
become more common as the demand 
for oil increases. 

Although the Lake Fields of the 
Maracaibo Basin in Western Venezuela 
still maintain the greatest production, 
Eastern Venezuela appears to offer pros- 
pects for future exploration and devel- 
opment that cannot be accurately esti- 
mated at this time. It is a big territory 
and mainly covered by jungle. New 
fields as they are discovered must be 
connected by pipe lines to tidewater, 
but his is a problem that can readily 
be solved when the demand for produc- 
tion warrants the expense.—W.A.S. 
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CHANGE OIL each fall and spring or more often if atmos- 
pheric or operating conditions cause sweating of case walls 
and contamination and sludging of oil. 


USE PROPER OIL as specified on name plate. This should 
be a high grade, well refined petroleum oil of recommended 
viscosity and cold test. It must be non-corrosive to gears, 
roller bearings and bronze parts, containing no abrasive mat- 
ter, and have good defoaming properties. 


CHECK GREASE FITTINGS at least once a week, adding 
lubricant when necessary. If the lubricating is properly done, 
these frequent inspections are only precautionary, and actual 
additions of lubricant will be necessary only at long intervals. 
Add grease carefully in order that the small relief valve 
may function when reservoir is filled. Oil seals should be 
checked for possible damage from too rapid filling with high 
pressure guns. 


USE PROPER ROLLER BEARING LUBRICANT. A fluid 
lubricant such as transmission oil is recommended for walk- 
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National Unit Pumpers were designed to do 
a specific job by engineers of practical and 
diversified experience in the oil fields... They 
are built under strict technical supervision 
from the highest grade of materials by men 
skilled in their crafts. 


From the drafting board to the testing 
laboratory no effort is spared to make them 
capable of rendering long, efficient and eco- 
nomical performance. 


Irrespective of size or type, you are en- 
titled to expect the fullest measure of service 
from your National Unit Pumper. If you are 
not getting it, call the nearest National store 
or office for an equipment check-up by our 
field engineering staff. You will find them 
most helpful in the solution of your pump- 
ing problems. 

In designing National Unit Pumpers our 
engineers have endeavored to incorporate 
every mechanical refinement to minimize op- 
erating care and maintenance. Although they 
have accomplished this to an extensive degree, 


regular attention is conducive to longer life 
land continued efficient service. 





We Recommend the Following Maintenance Schedule: 


ing beam and wrist pin bearings—particularly the needle 
types. Avoid low grade, heavy cup greases which may cake 
and lock the rollers. 


CHECK ALL BOLTS FOR TIGHTNESS AT REGULAR 
INTERVALS. 


KEEP THE PUMPER CLEAN AND REPAINT WHEN 
NECESSARY. 


USE SHORTEST STROKE possible consistent with reason- 
able speed and well requirements, as this will reduce the 
gear load. 


USE PROPER PUMPING SPEED to avoid pounding fluid 
which imposes excessive loads on all equipment. 


ADJUST COUNTERWEIGHTS to meet changing well con- 
ditions. This will reduce the pumper load and save power. 
Most National units are equipped with crank counterweights, 
permitting easy and accurate adjustment. WHY NOT MAKE 
USE OF THIS FEATURE? 























THE VATIONAL SUPPLY COMPANY 


Executive Offices: Pittsburgh, Penna. - General Sales Office: Toledo, Ohio + Division Offices: Fort Worth, Texas; Tulsa, Okla.; 
Torrance, Calif. Export: The National Supply Corporation, 30 Rockefeller Plaza, New York, N. Y., U.S. A.; 
River Plate House, 12 South Place, London, E. C. 2, Limited Liability. 
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Refining Facilities in the Theaters of War 





T is obviously impossible to make 
any accurate analysis of the refining 

situation of the Eastern Hemisphere to- 
day. This applies particularly to the 
Axis-controlled areas; but in general it 
is believed that, despite destruction, the 
refining capacity of the Eastern Hemis- 
phere is still in excess of the crude oil 
available for refining. This probably 
does not hold true for specific areas such 
as the East Indies or Burma; nor does 
it mean that equipment is in such shape 
that it provides for efficient operation. 
Moreover, it is reasonably certain that 
improvements in refining technique are 
not being made during the war period 
as they are in the United States. 

Fig. 1 is a map of the Eastern Hemis- 
phere giving the approximate daily 
crude oil capacities of refineries as _re- 
ported at the time of Germany’s in- 
vasion of Poland. With these figures as 
a basis a general idea regarding present 
refining activities can be gained. 


England 


The refineries of the British Isles are 


in the Eastern Hemisphere 


probably running at near capacity on 
crude oil shipped from the Western 
Hemisphere. The products here pro- 
duced are not adequate, however, for 
the present military and industrial de- 
mands and refined products from other 
sources have to be procured to meet the 
requirements, particularly aviation 
gasoline to maintain the tremendous 
aerial activity now originating in Eng- 
land. To what extent bombings have 
damaged the plants has not been dis- 
closed but repairs have more than likely 
recovered any capacity that might have 
been lost temporarily. Much of the 
equipment probably should be replaced 
to facilitate operations but such replace- 
ment will have to be deferred until 
after the war. 


Germany 


The refining capacity of German- 
controlled Europe at the outbreak of 
hostilities would, if still intact, handle 
three times as much crude oil as is now 
being produced in the area occupied. 
How many of these plants are still 
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Fig. 1. Daily crude oil capacities (in bbl.) of refineries in the Eastern 
Hemisphere, based on pre-war estimates 
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xt An appraisal of the status of refineries 


. 


standing is not known but it is reason- 
able to believe that idle and damaged 
plants have been a valuable source of 
supply for maintenance of operating 
plants and that much of the equipment 
has been utilized for construction and 
maintenance of synthetic plants upon 
which Germany has had to place so 
much dependence. Add to this the ter- 
rific strain to which all German indus- 
tries have been subjected, and it is ob- 
vious that plant efficiency must have 
suffered despite the extra equipment 
that has been available for use. 


Russia 


Although the situation in Russia 1s 
somewhat obscure, refining and pro- 
duction are probably about equal. At 
the time of writing, Russia has lost but 
a small part both of oil production and 
refining capacity and even should Stal- 
ingrad fall her supply of oil and refined 
products, though they might be ham- 
pered in transportation, would not be 
cut off. The fact that possibly 90 per- 
cent of Russia’s highest production and 
refining capacity is still in her hands is 
a vital factor in the war. 


The Near East 


The Near East—comprising Iran, 
Iraq, Arabia, Bahrein Island, Egypt, and 
the refinery at Haifa—has a refining 
capacity slightly in excess of the great- 
est crude oil production yet taken from 
that entire territory. Here is a strategic 
producing and refining area that means 
so much to the development of Europe, 
Africa, and southwestern Asia that its 
centrol is necessary for hegemony of 
those areas that it serves as the chief 
source of petroleum and its products. 

Little damage has been done to the 
refineries of the Near East to date al- 
though the one at Haifa has been 
bombed several times. It is reported 
that this refinery is still in operation 
despite its precarious position at the 
eastern end of the Mediterranean Sea. 
Its loss, however, would be coincidental 
with loss of Alexandria and the Eastern 
Mediterranean and, as its supply 
through the pipe line from the Kirkuk 
field in Iraq would be severed upon cap- 
ture, its value to the captors would be 
nullified. Most of the refining capacity 
of the Near East is around the Persian 
Gulf and it would only be by capture 
of Iran, Iraq, and part of Arabia that 
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THE DIRECTION AND 
MAGNITUDE OF 
FORMATION DIP 


Schlumberger Dipmeter Surveys employ two proven 
Schlumberger services in combination—electrical well 
logging and photoclinometer directional surveys. On 
a single trip in the hole, both direction and magnitude 
of dip can be accurately determined. The instruments 
are operated on the standard Schlumberger cable and 
winch and the survey time is approximately the same 


as that required for electrical logging. 


Complete details will gladly be sent 


to interested operators on request. 


SCHLUMBERGER WELL SURVEYING CORP. 


HOUSTON, TEXAS 
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Cracking unit operating in a foreign field 
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the refineries here situated would be 
lost; and in that event the entire stra- 
tegic area would be gone. 


India 


In India the refineries, one in the 
Punjab and the other in Upper Assam, 
are probably processing all the crude 
oil being produced by the fields in those 
provinces. The larger of the refineries is 
at Digboi in Upper Assam and is close 
to the Burma border. It has not yet been 
reported as having been bombed but 
every precaution is being taken to pro- 
tect it from possible Japanese raids. 

So far as known, the refineries in 
Burma were demolished to the greatest 
extent possible before they were cap- 
tured by the Japanese. Whether the 
Japanese have been able to put any of 
them back in operation or have built 
plants to take their place is a matter of 
conjecture. Any refining operations 
there, however, cannot yet be very ef- 
ficient and it is doubtful whether crude 
in any great quantity, compared with 
the former production from the Burma 
fields, is yet being produced. 


East Indies 


The refining situation of the East In- 
dies is similar to that of Burma but on 
a greater scale and extending over a 
greater territory. More immediate at- 
tention will probably be paid to this 
area, however, although most crude 
now being produced is probably being 
shipped from the East Indies to the re- 
fineries in Japan for processing. The 
value of refining facilities near the scene 
of military operations must, however, 
be considered. If the plants were blasted 
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to the extent asserted by the Dutch, 
their rehabilitation must be a serious 
problem. Due to the various factors of 
location and expediency it is probable 
that some of the refineries have been 
repaired sufficiently to supply some 
motor fuel oil, if not other products. 
Here, too, the question regarding the 
volume of crude oil being produced by 
the fields will influence the efforts made 
in rehabilitating the refineries. 

Little, if any, damage has been done 
to the refineries of Japan. The refining 
capacity shown in Fig. 1 as 65,000 bbl. 
of crude oil per day is somewhat greater 





than reported at the outbreak of the 
European war, but this figure may be 
even smaller than was actually’ avail- 
able at the time of Pearl Harbor. De- 
spite a greatly reduced production of 
crude oil in the East Indies and Burma, 
Japan is possibly getting more oil than 
the assumed capacities of her refineries 
can handle. If this is so it will have con- 
siderable influence on the efforts made 
to provide refining facilities in the East 
Indies and Burma, although it is be- 
lieved that her estimated existing re- 
fining capacity could take care of mili- 
tary needs. What ability the Japanese 
possess for designing and building re- 
fineries is problematical but the possi- 
bility of outside assistance must be 
taken into account. 

Rehabilitation of refining facilities 
in the Eastern Hemisphere is evidently 
going to be a big job when the war is 
over; and the immediate burden will 
probably fall on American manufac- 
turers of refining equipment. More- 
over, the advancements made in refin- 
ing technique as developed in the United 
States will have to be applied for most 
efficient operation in the manufacture 
of products best suited to the type of 
mechanized development, particularly 
in the aviation industry, that will un- 
doubtedly be utilized in the post-war 
period. Although the recapture of con- 
quered territory is assumed, the control 
under which rehabilitation work and 
future operations will be conducted 
cannot be foretold. This control will, 
however, have a definite influence on 
the purchase of equipment for further 
development after the urgent necessi- 
ties are provided.—W.A.S. 
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Tanks for storage of natural gasoline 
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CLEANERS WILL KEEP YOUR | 
ENGINES AND COMPRESSORS RUNNING LONGER | 


Around-the-clock war production schedules are work- / 
ing power plants far beyond their normal capacities 
which makes it all the more necessary to protect 
precious engines and compressors from excessive wear 
and breakdowns due to dust. 

In dollar outlay, air cleaners are still a small factor 
in any engine setup, but their importance to the life 
of your engines or compressors makes it all the more 
necessary to choose the type of air cleaner that will 
render the very best possible service. 


AMERICAN AIR FILTER CO., INC. 


INCORPORATED 


384 Central Avenue, Louisville, Kentucky 
In Canada: Darling Bros., Ltd., Montreal, P. 9. 
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CYCOIL GAS TYPE OCH 


PL-H FILTER 











Write for Cycoil Bulletin No. 130D 
which gives complete information on 
its operation. 


AMERICAN 





CLEANER 
Suitable for prac- 
tically every gas 
cleaning problem 
when temperatures 
do not exceed 
140 °F. Operates 
on same principle 
as Cycoil Oil Bath 
Air Cleaner. Ask 
for Bulletin 130D. 


is a complete as- 
sembly consisting 
of housing, ready 
to bolt to intake 
pipe, and dry cell 
type filters in which 
wool felt consti- 
tutes the filter me- 
dium. Ask for Bul- 
letin 120D. 























FILTER 
Complete assembly 
consisting of wash- 
able viscous im- 
pingement type fil- 
ma 1 & & 
more cells are 
used, depending 
upon size of clean- 
ing job. Ask for 
Bulletin 120D. 
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Destruction of Petroleum Installations 


In the East Indies and Burma 





N modern warfare oil is a prime 
requisite; and any interference with 

the enemy’s supply of petroleum and its 
refined products is a definite contribu- 
tion to military operations. This applies 
to prevention of acquisition of supply 
as well as to the destruction of fields, 
plants, and storage already possessed by 
the enemy. The demolition operations 
at oil fields, refining centers, and dis- 
tributing points in the East Indies and 
Burma before abandonment were, there- 
fore, an important factor in the con- 
duct of war. 

An attempted invasion of the East 
Indies by the Japanese had been ex- 
pected for many months before it hap- 
pened and, although it was hoped that 
such an invasion could be repulsed, 
preparations were made long in advance 
for the destruction of the fields and 
surface equipment in the event that 
such an invasion might be successful. 
That the islands were lost to Japan and 
that the oil installations were demol- 
ished to the greatest extent possible is 
now history. 

Oil was an important, if not the 
most important, resource desired by 
Japan in the invasion of the East Indies. 
In destroying the producing ability of 
the wells and the surface equipment 
necessary for drilling, producing, and 
refining the oil, not only was delay in 
utilizing this resource effected but also 
a burden placed on Japan’s manufac- 
turing plants and supply of material to 
replace equipment requisite for the con- 
duct of operations. Moreover, the tech- 
nical skill developed by experience is 
not available to the conquerors who 
thus cannot hope to recover maximum 
production from the fields even after 
a considerable length of time. 

The total extent of destruction and 
the specific methods used have not 
been disclosed. The demolition of fields 
is a difficult task and the expectation 
of regaining their possession makes nec- 
essary the destruction of wells and their 
ability to produce without destroying 
the productive ability of the oil- and 
gas-bearing zones themselves. This was 
probably taken into consideration when 
the wells were put out of service and 
ther producing ability destroyed. Sur- 


112 


X> Demolition 


occupation an important factor in conduct of the war 





of oil fields and refineries before enemy 











The elaborate installations and modern equipment such as here shown had to 
be destroyed before the arrival of the Japanese. This was a deep test in Burma 
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face equipment, gasoline plants, refiner- 
ies, pump stations, storehouses, and all 
auxiliary buildings can be replaced and 
these required no caution in their de- 
struction. It is reported that even dwell- 
ings, swimming pools, recreation halls, 
and buildings of all types serving in 
any way to aid the oil industry either 
directly or indirectly were completely 
demolished in many of the producing 
and refining areas. 


Fields Scattered 


In considering the destructive work 
necessary in the East Indies it must be 
remembered that it is approximately 
900 miles southwest from the Seria 
and Tarakan Island fields lying on op- 
posite sides of the northern part of the 
island of Borneo to the Tjepoe fields of 
Java; nearly 1400 miles to the north- 


west from Tjepoe to the Pasé field at 
the upper tip of Sumatra; and more 
than 1500 miles from the Pasé field of 
Sumatra to the Tarakan Island field of 
Borneo. Within this triangle are many 
fields. Some of these fields are small and 
more or less isolated. Locations vary 
from tidewater wells at Seria drilled 
into the China Sea and off-shore island 
operations such as at Tarakan to in- 
terior jungle structures drilled on all 
three of the islands of Borneo, Su- 
matra, and Java. These presented dif- 
ferent problems for destruction and, 
because of their position with reference 
to accessibility to attack, could not all 
be given the same proportionate time 
required for demolition work. 

The refineries, too, were widely dis- 
tributed over extensive territory. At 
Lutong in Sarawak between the Miri 
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“YOUR UNCLE SAM’S AIR CORPS 
uses a lot of wire rope, Joe. Uses it 
right, too, because wire rope’s got a lot 
of important jobs in this man’s flying 
army : swinging half-ton eggs into bomb 
racks and towing planes out of hangars 
—big ropes for the cranes that “walk 
away” with damaged craft and fine 
cables for control in the air...” 


Ae 
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Let's look at it this way: wire ropes, like 
people, pick up habits quick and easy, 
lose ‘em hard. A wire rope’s habits, in 
the Air Corps or on a drilling rig, begin 
when it’s first spooled off the reel—and 
bad habits in a drilling line mean short- 
er rope life, sloppy service. When you 
spool a new line onto the drum, observe 
the following rulcs: 








Wind the rope with special care the first 
time you do it. A little extra time spent 
on the first wind will pay big dividends. 
Guide the first layer carefully into 
place. With a smooth-faced drum, this 
means to make each turn fit snug 
against its neighbor without interlock- 
ing of strands. For best results, the 
dead wraps must be wound tight 
against the drum face. 





. |W Y 


Be sure there’s a brake on the reel. This 
provides uniform winding tension which 
produces necessary snugness and pre- 
vents rope damage due to over travel 
of reel. Mount the reel as shown in 
illustration so the rope pulls off the 
underside. Be sure the rope lead 
from reel to drum is straight and 
unobstructed. 





Distributed by 
THE NATIONAL SUPPLY CO. 


for OCTOBER, 1942 





By following these simple rules in 
spooling new line, you'll be helping 





that line to work better and longer. 
With Roebling “Blue Center” Steel 
Wire Rope, that means getting all the 
extra value built in by Roebling’s 100 
years of wire-rope engineering, means 
keeping that wire rope on the job for 
Victory. 





JOHN A ROEBLING'S SONS COMPANY 


TRENTON, NEW JERSEY 
Branches and Warehouses in Principal Cities 








STEEL 


ROEBLING, 
"Flue Conder 


WIRE 


PREFORMED OR NON-PREFORMED 





ROPE 
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Beautiful homes were demolished to prevent the Japanese from using them. The 
one shown here was the Administratuer's Residence at Pangkalan 
Brandan, Sumatra 
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field and the Seria field in Brunei was a 
plant with a crude oil capacity of 20,- 
000 bbl. per day; at Balikpapan was a 
refinery of more than 40,000 bbl. per 
day throughput with 7500 bbl. per day 
cracking capacity; at Palembang in 
Sumatra the B.P.M. had a refinery of 
50,000 bbl. per day throughput with 
2500 bbl. per day cracking capacity, 
and N.K.P.M. one of more than 45,000 
bbl. per day with nearly 20,000 bbl. 
per day cracking capacity; at Brandon 
was a skimming plant of more than 
20,000 bbl. per day crude capacity; in 
Java there was a 15,000-bbl. refinery 
with cracking capacity of more than 
500 bbl. per day, and two other skim- 
ming plants with combined additional 
capacity of 2500 to 3000 bbl. of crude 
oil. 

The destruction of refineries by ex- 
plosives placed at vital points might 
appear comparatively simple but when 
it is realized how effectively many 
parts may be salvaged and reclaimed 
from the complex construction of a re- 
finery it cannot be expected that every- 
thing about a plant would be reduced 
to scrap. Towers and shells of all types 
could be rendered useless for further 
service but many valves, bends, and 
other fittings were probably not com- 
pletely ruined. Such things by them- 
selves would be of little use but they 
could be of value in almost any design 
of plant that might later be erected. 

Unfortunately it was impossible to 
take much, if any, of the equipment 
away from the islands for use else- 
where; also, it was impossible to dis- 
pose of much of the junk so that it 
could not be shipped back to Japan as 
scrap. Undoubtedly some was cast into 
rivers and the ocean when feasible in 
order to make its recovery for use as 
scrap difficult, if not impossible. 
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Details of the methods used in mak- 
ing the wells useless have not been 
made public. The wells ranged in size 
from a few barrels a day up and in 
depth from a few hundred feet to 5000 
or 6000 ft. with some, particularly 
tests, considerably deeper. Producing 
conditions were also very different 
throughout the islands and the destruc- 
tive means employed would naturally 
have to meet the conditions. Some wells 
were plugged in a way that is be- 
lieved to have made them totally useless 
and in all cases it was aimed to make 
necessary the drilling of new wells to 
obtain production. Steel derricks were 
readily blown into twisted masses and 
wooden derricks burned. 

Although the pipe lines were not 
comparable in length to those of many 
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other oil-producing areas of the world, 
their importance in making oil avail- 
able for use made their destruction to 
the greatest degree possible most de- 
sirable. It is obvious that the digging 
up of lines requires considerable time 
and labor so other means had to be em- 
ployed to make them useless. This ap- 
plied to both oil and gas lines and par- 
ticularly to those serving refineries and 
docks. The docks themselves were, of 
‘course, surface installations and ex- 
plosives were widely used in their de- 
struction. 

The planning and the preliminary 
work necessary for effective and quick 
destruction were done far in advance 
of the actual demolition operations in 
most of the producing and refining 
areas. These operations were carried on 
by the military forces when they were 
present but oil company personnel, par- 
ticularly the technical staffs, aided in 
the work, for the destruction of plants 
and fields required special knowledge. 
In many areas, a great many of the oil 
company personnel were in the armed 
forces and were assigned to the demoli- 
tion work. In places where military 
forces were not present the oil com- 
pany men did their own demolition 
work. It is believed that where detailed 
plans of destruction had been made they 
were carried out with great thorough- 
ness. 

All companies operating in the East 
Indies did not, of course, follow the 
same procedure and the destruction in 
some areas was not nearly so complete 
as in others. No reliable estimate has 
been given regarding the percentage of 
production made unavailable to the in- 
vaders but it is believed that the refin- 
ing facilities were rather thoroughly 


demolished. 
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Drilling rigs such as this on the island of Sumatra were completely demolished 
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Location: Matagorda Coun- 
Bg Texas Gulf Coast. Total 
Depth: 9197’. Production: 
65 bbl. oil and 30 bbl. water, 
daily. Input Gas Fluid Ratio: 
2700 to 1. Working Fluid 
Level: 7600’. 





Location: Winkler County, 
West Texas. Total Depth: 
2945’. Production: 15 bbl. 
daily. Input Gas Fluid Ratio: 
770 to 1. Working Fluid 
Level: Bottom of Well. 





of any volume. 


Study these examples of Nixon Gas-Lift efficiency . . . then 
talk to a Nixon engineer for information about putting your 
production on a more profitable basis. 


NIXON Surface - Control 
GAS-LIFT SYSTEM 


is producing wells economically, in fields 
everywhere, from all depths. Perfect con- 
trol of volumes raised is possible with mini- 
mum input gas pressure. The original instal- 
liéien will deplete a well without change or use of additional 
equipment. Economy of labor and material for installation is 
another important factor contributing to profitable production 





Write your nearest Wilson Supply store or sales office. 








Location: Liberty County, Texas 

Gulf Coast. Total Depth: 7618’. 

Production: 55 bbl. oil and 150 

bbl. water daily. Input Gas Fluid 

Ratio: 950 to 1. Working Fluid 
Level: 4000’. 











Location: Nueces County, South 

Texas. Total Depth: 4870’. Pro- 

duction: 32 bbl. oil and 40 bbl. 

water daily. Input Gas Fluid 

Ratio: 1730 to 1. Working Fluid 
Level: 3775’. 


"ke st ; 
Location: Galveston County, Tex- 
as Gulf Coast. Total Depth: 7800’. 
Production: 50 bbl. oil and 1200 
bbl. water daily. (Constant Flow.) 
Input Gas Fluid Ratio: 600 to 1. 

‘orking Fluid Level: 2500’. 


—— 
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Location: San Patricio County, 

South Texas. Total Depth: 7200’. 

Production: 35 bbl. oil and 35 

bbl. water daily. Input Gas Fluid 

Ratio: 1600 to 1. Working Fluid 
Level: 6200’, 











Location: Ward County, West Texas. 
Total Depth: 2650’. Production: 9 
bbl. daily. Input Gas Fluid Ratio: 
1510 to 1. Working Fluid Level: 
Bottom of well. 


? 





Location: Evangeline Parish, South 

Louisiana. Total Depth: 9078’, Pro- 

duction: 63 bbl. daily. Input Gas Flu- 

id Ratio: 2700 to 1. Working Fluid 
Level : 8810’. 


WILSON SUPPLY COMPANY 


1412 MAURY STREET 


SALES OFFICE: Tulsa, Oklahoma; Dallas, Texas 


LOS ANGELES: 1341 South Hope St., 


Phone Richmond 9121 


TRINIDAD, B.W.I.: Neal Massey Eng. Corp. 
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HOUSTON, TEXAS 


BRANCH STORES: TEXAS—Gladewater, Barbers Hill, Bay City, 
Monahans, Alice, Victoria, Corpus Christi. LOUISIANA—Rodessa, 
Lake Charles, New Iberia, Harvey, Shreveport 


115 






































es 


tn 


— 


Foreign Section 





The Burma Fields 


The main fields of Burma lie along 
or near the Irrawaddy River approx- 
imately three-fourths of the way from 
Rangoon to Mandalay. Here were wells 
that ranged from hand-dug pits to deep 
tests drilled with the most modern 
equipment. Most of the refining was 
done at Rangoon, where two plants had 
a total throughput of more than 20,000 
bbl. per day, with a cracking capacity 
of approximately 5000 bbl. per day. 
Smaller refineries were situated near 
some of the fields, one of these consid- 
erably to the north of the Chindwin 
River west of the Indaw field, which 
lies northwest of Mandalay. 

The fields of the Burmah Oil Com- 
pany around Chauk and Yenangyaung 
were completely electrified and are be- 
lieved to have comprised the largest 
electrified oil area in the world. The 
power house was at Yenangyaung and 
was as large as the one serving the city 


pressure. These exploded comparatively 
near the surface, bursting the casing 
strings at that point and setting the 
flowing oil on fire. 

In the Chauk area, the Lanywa field 
straddles the Irawaddy River and direc- 
tionally drilled wells were used to tap 
the producing zone under the river. 
These holes were easily junked by cut- 
ting and dropping tubing and dumping 
junk on top of the tubing. Some of these 
wells were drilled with angles as great 
as 60° from vertical at certain depths. 

The derricks were not destroyed but 
left standing as the signal came too late 
and other destruction was more im- 
portant. Blow torches were used to cut 
the shafts of drawworks, and the tables 
and swivels were broken and battered 
to such an extent that none could be 
repaired. Drill pipe, casing, kellys, drill 
collars, and similar material were also 
cut by torches. Boilers, engines, pumps, 
and other large pieces of equipment 











The present status of this, the Hotel Des Indes at Batavia, Java, is anybody's guess 
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of Rangoon. This was blown up and all 
electrical equipment burned when the 
Japanese approached the oil fields. 

Although no elaborate plans were 
made for the destruction of fields and 
surface equipment long in advance of 
the invasion by the Japanese, consider- 
able preparation for demolition was 
done before the fields and plants were 
menaced. At the refineries bombs were 
placed at strategic places and_ these 
were detonated electrically when the 
time came for their destruction. 

Some of the wells of small produc- 
tion were cemented long before the in- 
vasion appeared serious. In many wells 
the tubing was raised, cut off and 
dropped into the hole. Junk was then 
dumped on top of the tubing and star 
bits dropped upside down on top of the 
junk. 

In making a lot of the pumping wells 
useless, rotary chains and all kinds of 
junk were dropped into the well. Bombs 
with time fuses were dropped in deep 
wells that had been producing oil under 
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were destroyed with dynamite. Storage 
tanks were all blown up. 

There were rather big inventories in 
a number of the fields and the many 
items in stock were broken up, cut by 
torches, and otherwise destroyed. A 
great quantity of small pieces found its 
way down the holes. 

Some of the finest oil-field machine 
shops in the world were at Chauk and 
Yenangyaung. All the lathes, machines 
of all types, and operating equipment in 
these shops were put completely out of 
commission. 

The Irrawaddy River is a_ broad 
stream with a muddy bottom. Unfor- 
tunately, time did not permit the dis- 
posal of the junked surface material in 
the river, as its recovery for use as 
scrap would then have been virtually 
impossible. 

Considerable damage was done by the 
bombing planes during the action along 
the river and over the fields. Although 
this aided in the demolition work, it 





also increased the danger to men con- 
ducting the operations. The Agent of 
the Yenangyaung field was on the sec- 
ond floor of his house when he heard 
planes coming over. He ran out to the 
verandah and looked up. He saw a dive 
bomber head toward him. In what 
he asserts was “nothing flat” he ran 
downstairs and made a dive, headfirst, 
into his bomb shelter. By the time he 
had turned around and looked out, his 
house was coming down in a rain of 
shattered timber. He wasn’t quick 
enough to see the direct hit on what 
had been his home. 

Only a few of the bungalows were 
destroyed before bombing began, but 
there was looting of houses before and 
after demolition work was carried on 
in the fields and plants. 

Prior to evacuation cars, pick-ups, 
and trucks were loaded with personal 
belongings and placed at Yenangyat 
across the river north of Chauk. After 
the demolition work was finished the 
men ferried the river and drove to 
Tammu on the Burma side of the 
Burma-Assam border. Here the cars 
were abandoned and the men walked 
over the “Naga Hills” to Imphal in 
Manipur State, pack trains carrying 
loads of suitcases and coolies packing 
the remaining baggage. Busses then took 
the men and what they had with them 
to the Manipur Road and from there 
they went by train to Calcutta. 

The women, with their children, had 
previously been evacuated by plane 
from Magwe in Burma to various hill 
stations and cities in India to await 
arrival of their husbands. Most of the 
American women went to Bombay. 

The Japanese did not bother the men 
leaving Burma. Four men, however, died 
under the hardships encountered during 
demolition and while leaving the coun- 
try. One man of the Labor Bureau of 
the Burmah Oil Company was reported 
captured by a Japanese infiltration unit 
and said to have been bayoneted through 
the knees and left in a burning build- 
ing. 

It must be remembered when judg- 
ing the thoroughness with which oil 
fields, refineries, storage, and other 
facilities are destroyed that a consider- 
able amount of the demolition work is 
done under fire and with hazard to those 
doing the job. Enemy bombing itself 
may be very destructive but such 
bombing is not planned demolition and 
may leave much equipment that can 
later be, reclaimed, at the same time 
preventing more effective destruction. 
This is particularly true of oil fields 
where the bombs dropped from the air 
may do considerable damage to surface 
equipment without destroying the pro- 
ducing ability of the wells.—W.A.S. 


> A A 
2 


ee ee 





THE PETROLEUM ENGINEER, October, 1942 














P 128. 


6 OS ate CBN IG Ma Mai ates ett 


seen Sn EO TA ine eed a “ > 
A oats I = Te ae ears. get. <¥ 
i *  <-_ * ~ ; . 
. Se hee # 





A section of the Mendoza field, Argentina 
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Development and Exploration Active 
ixaxes In Argentina 
Z xt Gain in production indicative of increase 


in drilling and exploratory work 


Fyne pie has further progressed — ports of petroleum below her present fined products were imported and thus 
toward self-sufficiency in petro- requirements. In normal times some re- not all such products used were proc- 
leum resources by a gain in production 
of 6.8 percent in 1941 compared with ; 
the previous year. This total, 22,015,- Fig. 1. Argentina 
658 bbl.,’ is the greatest amount of oil production by 
yet produced in that country. A fur- 
ther increase can be expected this year, 
as it has been reported that production 
for the first nine months has already 
passed that for the same period of 1941. 
Production, however, is still only a 
little more than 63 percent of con- 
sumption-demand, thus Argentina 
must continue to import a considerable 
amount of crude oil to keep her refiner- 
ies operating as near their capacity as 
possible. This capacity is now more than 
30,000,000 bbl. per year and is capable 
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+ a Mendoza 
of providing most of the petroleum 
products consumed in normal times. As Q3 
in so many countries, the influence of S 
os S 
war has been to reduce Argentina’s in- . 
dustrial activities decreasing to some S 
~ 
extent her demand for fuel oil and re- Na 5 Salta 
fined products. N | | 
: | 
S | 
Importing Problems N 
heii. 8 Plaza Hurncul 
On the other hand the shipping sit- N/ 
uation has probably reduced her im- g 
8 
1Production and well figures and data on exploratory S 
operations are from ‘‘Petroleum Development in Ar- 
gentina During 1941’? by Mario L. Villa as published 90 /915 1920 1925 1930 1995 /940 
in A.I.M.E. Petroleum Development and Technology 
1942. 
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essed in Argentina refineries. A con- 
tinuance of restricted shipping there 
will possibly cause an increase in the 
proportion of refined products brought 
in by the available shipping facilities; 
although this will obviously curtail re- 
finery operations even more than at 
present. It is obvious that any in- 
creased production of crude oil within 
the country is particularly important 
at ‘this time. 

Both exploratory and development 
drilling are being carried on to the 
greatest extent possible, however, the 
lack of shipping and the inability to 
purchase equipment from the United 
States will probably begin to influence 
operations if they have not already done 
so. Increased drilling activity has for- 





bbl. and was caused by additional de- 
velopment of the proved areas and by 
the addition of the El Tordillo field 
during the latter part of the year. The 
further development of the proved 
fields included the drilling of a number 
of wells to extend the productive limits 
of the pools. 

The second oldest producing area is 
the Plaza Huincul, in the Territory of 
Neuquen, which began producing in 
1918. This was the only area that de- 
clined in production during 1941. Af- 
ter reaching a peak in 1932 it has had 
an irregular production decline as indi- 
cated by the production curves given in 
Fig. 1. 

In the Province of Salta, near the Bo- 
livian border, are the Tartagal, San 


A drilling well in the Mendoza field 





merly been the means of increasing pro- 
duction in Argentina. Unless this meth- 
od can be continued it may become dif- 
ficult even to maintain the present rate 
of production in the future. 


Production 


During 1941 more than 63 percent 
of Argentina’s oil was produced by the 
government company, Yacimientos Pe- 
troliferos Fiscales (Y.P.F.). At Como- 
doro Rivadavia the Y.P.F. produced 58 
percent; in Plaza Huincul, 51 percent; 
in the Province of Salta, 52 percent, 
and in the Province of Mendoza prac- 
tically all of the oil. 

Comodoro Rivadavia, in the Terri- 
tory of Chubut, is the largest and oldest 
producing area in Argentina. Commer- 
cial production was first discovered 
there in 1907. Since that time the rate 
has increased almost continously until 
in 1941 it reached a peak of 15,716,811 
bbl., as shown in Fig. 1. This was more 
than 70 percent of the country’s pro- 
duction during that year. The net in- 
crease in 1941 over 1940 was 740,529 
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Pedro, Aguas Blancas, and Rio Pescado 
fields. First production from this area 
was in 1926. Although its greatest pro- 
duction was in 1934, the produced vol- 
ume has been consistent with an in- 
crease in 1941 over 1940. Extensions 
of the productive areas of some of the 
fields were responsible for most of the 
increase in production. 

The fields in the Province of Men- 
doza extend from just south of the city 
of Mendoza to about three-quarters of 
the distance to Plaza Huincul. These 
fields are Cacheuta, Tupungato, El Sos- 
neado, Ranquilco, Lunlunta, and Bar- 
rancas. First commercial production 
from the Province of Mendoza was re- 
ported in 1926 but it was not until the 
discovery of the deep zone of the Tu- 
pungato field in 1939 that production 
approached the million-barrel per year 
mark, 

In the Lulunta-Barrancas area the 
8000-ft. wells are the deepest producing 
wells in Argentina. The deepest test was 
drilled in this area to a depth of 9479 
ft. The second deepest test was drilled 


, 


about 30 miles northwest of Plaza Hu- 
incul in 1941 and was carried to 9127 
ft. before being abandoned. 


Exploratory Drilling 

Wildcat operations have been active 
in Patagonia during the last year, how- 
ever, several holes drilled in Chubut 
failed to find production. Farther south 
in the territory of Santa Cruz four 
other wildcats were drilled. Three were 
toward the Chubut border and in the 
general region south of Comodoro 
Rivadavia. Still farther south and ap- 
proximately 125 miles west of the city 
of Santa Cruz as well penetrated a large 
flow of gas at a depth below 2600 ft. 
but was abandoned at approximately 
2700 ft. 

In a well drilled near Zapala, which 
lies southwest of Plaza Huincul in the 
Territory of Neuquen, several shows of 
oil were found, but no commercial pro- 
duction resulted. Less than 10 miles 
west of Plaza Huincul a well obtained 
an initial production of 140 bbl. per 
day but has not been produced because 
of a high gas-oil ratio. Farther to the 
northwest and approximately 20 miles 
from Plaza Huincul a well was drilled 
to a depth of 3600 ft. finding three 
good gas sands. This structure was lo- 
cated by seismograph surveys. 

Also found by seismograph studies 
was the most important discovery dur- 
ing the year in the Plaza Huincul area 
15 miles to the southeast of Plaza Huin- 
cul. A production of 1000 bbl. was 
obtained at a total depth of 3270 ft. 
Further exploration of the Senillosa 
pool of Plaza Huincul was also carried 
on during the year. 

In the area near the Bolivian border, 
but in the Province of Jujuy west of 
the Province of Salta, one well was 
drilled to about 4500 ft. but was later 
abandoned. 

In the Province of Mendoza drilling 
was completed on a test well of the 
Carrizal structure seven miles south- 
east of the discovery well of the Bar- 
rancas field. This is the deepest test in 
Argentina (mentioned above) but the 
lower horizons were not productive 
although showings of oil were found in 
upper formations. 

A discovery well drilled on the Re- 
fugio structure two miles northwest of 
the center of the Tupungato field had 
an initial production of about 100 bbl. 
per day from the same zone productive 
at Tupungato. This well was drilled to 
a depth of approximately 7400 ft. 

In the southern part of the Province 
of Mendoza on a structure called 
Pampa Palauco, dry gas was found with 
numerous showings of oil and a small 
production of very heavy oil. The vol- 
ume of gas attained 22,000,000 cu. ft. 
per day with a pressure of 213 Ib. per 
sq. in.—W.A.S. 
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62 UIBERSON 


a. wasxs? SURFACE EQUIPMENT FOR 


BOTTOM HOLE FLUID LIFT 





* BAJO COSTO, PRODUCCION DE GRAN 
RENDIMIENTO PARA LAS AMERICAS 


LESS MATERIALS AnD MORE PRODUCTION 
wiTH GUIBERSON GAS LIFT EQUIPMENT 


Con Los Equipos Elevadores De Gas ‘“‘Guiberson” Se Obtiere Mayor Produccion Con Menos Materiales 


You get the last drop of oil with a minimum of material by using Guiberson gas lift equipment. Positive opening and clos- 
ing action, dependable performance under all conditions, and greater economy in operation are our definite promises to you, 
based upon actual field performance of hundreds of installations. For detailed and comprehensive specifications of Guiber- 
son gas lift equipment and the many other Guiberson tools see the Guiberson section, Composite Catalog, or write us direct. 





Empleando los equipos elevadores de gas “‘Guiberson”’ se obtiene hasta la ultima gota de aceite con un minimo de material. 
Accién efectiva de apertura y de cierre, funcionamiento seguro bajo todas las condiciones y mayor economia, ésta es nues- 
tra promesa definida, la que le hacemos a usted basandonos er la practica efectiva en centenares de instalaciones, Sirvase 
escribirnos directamente si desea tener detalles completos y espec ificaciones de los equipos elevadores de gas “‘Guiberson” 
nsi como de sus muchas otras herramientas, vea también la seccioén respectiva del catalogo mixto Guiberson, 





GUIBERSON TYPE C FLOW VALVE—Operates solely by VALVULA “GUIBERSON” DE DESCARGA TIPO C 
differential pressures. Positive in operation. Double-acting Funciona tinicamente por dife rencia de presiones. De accién 
: . 7 : egura en el trabajo. Su tnica pieza movil es el imbolo de 
piston is the only moving part. Valve opens only when head dobic accion. La Valvula se abre tinicamente cuando el 
of oil is heavy enough to establish the pre-determined differ- avance del aceite ejerce suficiente empuje para establecer la 
ential—closes promptly after gas has lifted the head of oil. diferencia de presién establecida de antemano—se cierra 
prontamente después de que el gas ha levantado la tapa del 
‘TY . . y — . . 7 _ ° aceite. 
GUIBERSON BOTTOM-HOLED FLUID LIFT—Designed by eVADOR DE FLUIDOS “GUIBERSON” DE FONDO 
to produce wells of either low fluid levels or low produc- PERFORADO~— Disefiado para la produccién de pozos tanto 
tivity. A complete yas-lift system for producing wells de nivel bajo de fididos como de bajo rendimiento. Un sis- 
through the stripper stage. Will strip the last drop of oil tema elevador de gas completo para pozos en produccién 
hasta la etapa de raspado. Extraera hasta la Gltima gota de 
aceite que haya en el pozo sin ayuda de ningtn otro equipo. 
efficient, and economical. Sencilio, eficiente y econémico. 








from the well without other lifting equipment. Simple, 


ENGINEERING SERVICE—Our hizhly skilled field engineers are available to producers for the analysis and 
solution of lifting problems. When the necessary well data are available, our engineers will make specific 
recommendations Ps the correct applications of our gas lift equipment. 





cette 2 


Los servicios de nuestros personal de ingenieros de campo esté la disposicién de los productores, para analizar 
y resolver sus problemas de extraccién. Cuando se tienen los datos necesarios acerca del pozo, nuestros 
téenicos pueden hacer las recommendaciones convenientes para la aplicacién de nuestros equipos elevadores. 





MORE TOOLS OF THE FAMOUS GUIBERSON LINE 
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Export Representative: Frank Brown, 30 Rockefeller Plaza, New Yark 
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Seismograph crew working on bay at San Salvador, Bahia, Brazil, locate points by triangulation from shore 
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RAZIL is of vast territorial extent, 

much of it covered by dense jun- 
gle. Its oil industry is relatively young. 
Only a few wells in the vicinity of 
Bahia are now producing, but there are 
at least four areas in the country that 
have oil-producing possibilities. Actual 
drilling at this stage of development is 
confined largely to the area of easiest 
accessibility, which is the coastal region 
extending through the states of Bahia, 
Sergipe, and Alagoas. 

Geological studies in the past have 
been made over a considerable part of 
Brazil, but during recent years geo- 
physical prospecting has been extensive 
in certain areas where oil prospects ap- 
peared most favorable. In the interior 
areas both geological and geophysical 
studies require considerable time and are 
made under extreme difficulties. So 
severe are the handicaps faced in the 
drilling of exploratory wells under con- 
ditions imposed by the jungle, that it 
has been deemed advisable to test the 
most accessible areas first. For this rea- 
son practically all drilling activity to 
date has been around Bahia and Maceio 
along and near the Atlantic Coast. Well 
locations in this area are made on infor- 
mation provided by geophysical sur- 
veys. 


Secondary Exploration Areas 


South and west of Sao Paulo is the 
Parana area or Parana synclinal basin, 
which is in the states of Parana and Sao 


FFF FEE EEE EOE OEE OOOO OOOO OOP 


Shooting profiles on the lake 
near Maceio 
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Paulo. This area extends from the At- 
lantic coast to the Parana River and has 
been geologized to some extent. Al- 
though not so accessible as the Bahia- 


a * 
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Geophysical Exploration in Brazil 


x4 Handicap of jungle has confined exploratory drilling 
largely to the more accessible areas 


Alagoas area it will probably be ex- 
plored in the near future with locations 
based on geophysical data. A number of 
wells have been drilled in this area dur- 
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For more than 50 years, a large part of Worthington’s 
effort has been focused on the development of new 
and improved equipment to meet the exacting and 
constantly changing needs of the Petroleum Industry. 
And the Industry has reciprocated by becoming a top- 
ranking user of Worthington products. 




















WORTHINGTON 
EQUIPMENT 
for the 
PETROLEUM INDUSTRY 


DIESEL AND GAS ENGINES 
CONVERTIBLE GAS-DIESEL ENGINES 
STEAM TURBINES 
SPEED CHANGE GEARS 
REFRIGERATION EQUIPMENT 
AIR CONDITIONING EQUIPMENT 
HYDRAULIC DECOKING SYSTEMS 
GAS COMPRESSORS 
AIR COMPRESSORS 
CENTRIFUGAL PUMPS 
STEAM PUMPS 
POWER PUMPS 
ROTARY PUMPS 
TURBINE WELL PUMPS 
SUMP PUMPS 
STEAM CONDENSERS 
STEAM-JET EJECTORS 
VACUUM PUMPS 
FEEDWATER HEATERS 
PRESSURE FILTERS 
LIQUID METERS 
MULTI-V-BELT DRIVES 
PORTABLE AIR COMPRESSORS 
CONSTRUCTION AIR TOOLS 


MI2-35 


’ } \HIS organization is producing today, at an accel- 
rated rate, fully field-proven and perfected units 
of many types for the vital and now greatly expanded 


needs of oil production, transportation, and refining. 


Worthington engineers are keenly aware of their 
responsibility to the Industry and to the Nation. 
They are available for three much-needed services . . . 
first, in checking the performance of installed units 
to insure continued operation at highest efficiency ... 
second, in the planning of readjustments through 
more effective use of existing equipment .. . and 
third, in the designing and selection of new items 
for the expansion of plant facilities. 

e 
In every national emergency during the past century, 
Worthington has furnished important equipment for 
the American Naval and Military Forces and for the 
services which support their action. It is a great satis- 
faction therefore to know that, in this struggle, our 
efforts include a big part in delivering the petroleum 


products which give life to our machines of war. 
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WORTHINGTON PUMP AND MACHINERY CORPORATION + HARRISON, NEW JERSEY 
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ing the last 40 years but no commercial 
production has been obtained. 

South of the Amazon River delta and 
eastward along the northern coast 
where Brazil extends into the Atlantic 
Ocean is the Para area, which appears 
to have petroleum possibilities. Trans- 
portation is difficult in most of this area 
and considerable geological and geo- 
physical work will have to be done to 
determine the most favorable locations. 
One or two wells drilled a number of 
years ago provided little information of 
value on oil prospects. 





River Transportation 


In the extreme western part of Brazil 
along the Peruvian border and touching 
the southern tip of Colombia is the 
Acre area. This area is comparatively 
close to the Aguas Calientes field in 
Peru. Oil seeps in Peru near this area 
indicate favorable petroleum possibil- 
ities, but no test wells have ever been 
drilled. Transportation is a serious prob- 
lem throughout the territory except 
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that immediately adjacent to the up- 
per waters of the Amazon itself or to 
navigable branches of that river. Even 
such favorable locations involve the 
long haul of equipment up the. Ama- 
zon, and transportation down the river 
for oil produced. This area does, how- 
ever, appear to be very promising but 
considerable geological and geophysical 
work must be done before serious con- 
sideration can be given to exploratory 
drilling. 


Drilling 


Although a few independent Bra- 
zilian companies are more or less active 
in the oil industry of the country, prac- 
tically all drilling is being done under 
the supervision of the Conselho Nacion- 
al do Petroleo, which is a semi-autono- 
mous government department. This or- 
ganization was created in 1938 and is 
represented by a capable executive 
staff with competent field engineers in 
charge of drilling and production oper- 


ations. The Conselho has established the 








policy of exploring the most accessible 
areas first in order to ascertain whether 
they are productive, thus making avail- 
able a source of oil at the earliest pos- 
sible time. 

Geophysical crews are continually 
procuring data for locations and several 
strings are in use drilling these loca- 
tions. Most of the drilling is done with 
rotary rigs although there are a few 
cable-tool outfits in service. The rotary 
equipment is of the medium duty class 
rated for 7000 ft. but capable of drill- 
ing to 10,000 ft. if necessary. 

Reports on results recently achieved 
have not been made public and to what 
extent drilling activities have been con- 
tinued since Brazil entered the war are 
not known. Brazil relies on imports of 
crude oil for charging its refineries (of 
which there are three with a crude ca- 
pacity of a little more than 6000 bbl. 
per day with no cracking facilities) and 
additional refined products to meet its 
requirements.—W. A. S. 





) Seismograph operations—left: Portable recording 


unit mounted on trailer. Lower left: Portable drill 
being pulled through mud by oxen in Bahia. Below: 
Complete drilling unit mounted on truck wheels 
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Wherever salty crudes are charged, they consti- 
tute a potential source of trouble. Plugging, coking 
and HCI corrosion of refinery equipment result in 
lost on stream time, shorter runs and high mainte- 
nance costs. Time and again refiners have proved 
that the simple, positive and economical way to 
stop salt trouble is to eliminate the cause. Petreco's 
highly efficient salt removal is successfully doing this 


for many leading refiners. Petreco engineers, famil- 


tion on your salt problems. Representatives In All Principal Oil Fields 











PETROLEUM RECTIFYING COMPANY 
of CALIFORNIA 


5121 South Wayside Drive, Houston, Texas 
iar with the performance records of Petreco units Edison Building, Toledo, Ohio 


in refineries everywhere, are available for consulta- 530 West Sixth Street, Los Angeles, California 


ond Refining Centers 
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Vast Replenishment Foreseen 


A PETROLEUM 
ZZ ENGINEER 


Seale 


bee is an old saying that “This, 
too, will pass.” Considering the 
present restrictions to outlets for man- 
ufactured products and to material 
from which to make these products, 
this philosophy offers a promise. But to 
the manufacturers of needed goods, par- 
ticularly to the manufacturers of oil 
equipment, it is more than a promise. 
It implies an obligation. For after this 
war is over there will be a demand for 
immediate improvement in oil-produc- 
ing ability. In the United States this 
will require not only replacement of 
equipment for more efficient operation 
but also new and better equipment to 
regain that margin of safety provided 
by a vast proved reserve that has already 
been seriously reduced; this applies, also, 
at least to some extent, to the rest of 
the Western Hemisphere. 

In the Eastern Hemisphere a more 
urgent need will have to be met. De- 
struction of fields and refineries will 
necessitate immediate shipment of drill- 
ing, production, pipe-line, and refinery 
equipment if the work of rehabilitation 
is to begin immediately the conflict is 
over. Indeed, there is the possibility of 
rehabilitation of certain areas before 
final peace arrives, as some fields now 
held by the enemy may be recovered be- 
fore that event. Any fields so retaken 
are likely to be in the worst possible 
condition. Regardless of whether the re- 
habilitation work has to start before or 
after an armistice, the destruction of 
field equipment and refineries will have 
been so complete that those whose duty 
it will be to operate those fields and 
plants will have to “start from scratch.” 


Demand for American Equipment 


American oil equipment will be in 
demand to meet the requirements. It is 
natural that it should, as the American 
petroleum industry uses vast quantities 
of this equipment and has met and 
overcome a great variety of problems. 
American equipment thus provides its 
user with designs based on experience; 
it gives the user a tool or piece of 
machinery that has “experience” built 
into it; it will not only function prop- 
erly from a mechanical standpoint but 
ilso from the standpoint of specific 
adaptability. In other words, American 
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oil-equipment manufacturers 


oil equipment will go on the job ready 
to perform immediately with maximum 
efficiency and safety, it can be depended 
upon to reduce to a minimum delays 
from failure, delays that may be costly 
at a time when much-needed oil will be 
urgently in demand. Past acccmplish- 
ments have shown that such dependable 
performance can be taken for granted. 

Beyond the first flush of immediate 
requirements will be the ever-growing 
demand for oil. The world that will 
emerge from this war will be more 
highly mechanized than the one that 
entered it. Demands arising from the 
advance in aviation may alone put a 
strain on the productive capacities of 
the oil fields of the world. The United 
States cannot hope to meet the world’s 
demands and would not want to if it 
could. South America will have to be 
further explored and its oil production 
will probably take a more important 
place in the world’s supply of oil. But 
the Eastern Hemisphere will have to do 
much more than it has heretofore. De- 
velopments in the Near East will have 
to be carried on more extensively and 
exploratory work extended into regions 
of the Eastern Hemisphere that have 
probably not yet been very seriously 
considered. 

All this work of exploration and de- 
velopment will require equipment. Our 
present designs will have to be improved 
for many ventures in order to meet con- 
ditions that will be influenced by geog- 
raphy and transportation. Our tools, 
machinery, and instruments will have 
to provide effective means for conduct 
of operations through every phase of 
the industry from geology and geo- 
physics to and including refining. 


Big Job Ahead 


It is a big job that confronts the 
manufacturer of oil equipment. While 
taking care of domestic requirements, 
the rest of the world must be supplied 
with the tools to meet the demand for 
oil. Our manufacturers may at first be 
hard pressed to supply the needs of the 
world, but as time goes on, European 
countries will be reaching out for mar- 
kets. Although the quality of Ameri- 
can oil equipment has been recognized, 
it will be even more appreciated through 
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xpPost-war rehabilitation expected to tax facilities of 


its use in the period of intense demand 
immediately after the war. Eventually, 
cheaper, less efficient equipment will be- 
gin to compete. Then the American 
manufacturer must see to it that he re- 
tains the export trade he has developed 
by maintaining leadership in design, 
workmanship, adaptability, and efh- 
ciency of his products. 

The immediate post-war problem, 
however, will be more than the simple 
making of tools, big as that may be. 
When war priorities are over there will 
be a mad rush to get materials to supply 
the curbed desires of a people who will 
have money to spend—or bonds to con- 
vert into money to spend. It is natural 
that manufacturers of consumer goods 
are going to do everything in their 
power to get all the materials they want 
and make hay while the sun shines. 
Some of those manufacturers are big 
and influential and have been in the 
habit of getting what they want. Is the 
immediate supply of material going to 
be sufficient to provide the oil-equip- 
ment manufacturer with what he must 
have without delay to get the rehabili- 
tation work going? Perhaps it will be. 
But assurance should be made that it 


will be. 
Post-War Plans 


Oil companies are undoubtedly plan- 
ning their post-war operations. Possibly 
governmental departments are codper- 
ating in these plans. Certainly the man- 
ufacturers of oil equipment should be 
consulted on equipment requirements 
and arrangements made to assure the 
supply of materials to make the tools 
and machinery without which the most 
effective plans cannot be carried out. 
The oil companies have been accus- 
tomed to ordering equipment and the 
manufacturer has done his utmost to 
fill the order. In the first post-war 
scramble, perhaps, for a short time, we 
may have to have a Peace Production 
Board instead of a WPB, and oil-equip- 
ment manufacturers be granted a lit- 
tle priority. 

How soon this is going to happen 
cannot be foretold. It may not be for a 
year or two. But as to preparing for the 
contingency—it may be later than we 
think.—W. A. S. 
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Official U. S. Navy Photo 


Ix service on the high seas . . . every man on 


the “alert” . . . every inch of material and equip- 


ment “tops” in dependability and durability. 


Tons upon tons of uniform SPANG PIPE are 








required in the construction of our guardians of 
the seas . . . and our entire organization is doing 
everything in their power to see that they get it 
...in time! 


SPANG CHALFANT, INC. 
GENERAL OFFICES: GRANT BUILDING, PITTSBURGH, PA. 
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Petroleum Development 


In Canada 


xt History of development and present 





methods employed in various 


areas of the Dominion 


PART 1 


by Hloyd e # Rd 


OLONEL DRAKE and his famed 
C discovery of oil was a year behind 
W.H. Williams of Hamilton, Ontario, 
who drilled a well beginning in 1857, 
and obtained oil in 1858. It is true that 
the Williams well did not penetrate bed 
rock, but tapped accumulated oil in 
gravel. It is also true that it was not 
until Col. Drake’s discovery in Pennsyl- 
vania gave a fillip to public imagination 
that much attention was given to fur- 
ther search for oil in Ontario, but in 
1861 Shaw struck a gusher at 160 ft., 
and the Canadian oil industry was away 
to a start. Ontario production increased 
with only minor setbacks to a peak of 
over 800,000 bbl. yearly in 1895, with 
some 8000 producing wells. The num- 
ber of producing wells continued to in- 


crease until in 1901 there were 11,000 
wells, but production decreased steadily 
from 1895 to 1903, when it declined to 
about 475,000 bbl. A few new dis- 
coveries revived production, which 
reached a sharp peak in 1907 of some- 
thing less than 800,000 bbl. Ontario 
has since declined steadily and in 1941 
produced a little less than 160,000 bbl. 
Considering that the depth of sediments 
overlying the pre-Cambrian basement 
complex is at its greatest something 
under 4000 ft. and through much of 
the productive oil area less than 2000 
ft., Ontario did very well. 


New Brunswick 


New Brunswick, on Canada’s At- 
lantic coast, has obtained a little oil, 
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FLOYD K. BEACH 


is a member of the Engineering Institute of 
Canada, a professional engineer (Alberta), and 
a Dominion land surveyor—He left his native 
Michigan for the Canadian west when that was 
the fashion and except for three years with 
the Canadian Expeditionary Force in the last 
war he has remained there—Since 1927 he 
has served with the Dominion and Alberta gov- 
ernments and Petroleum and Natural Gas Con- 
servation Board in administration of oil and 
gas—Following ideas received in preparing 
stream measurement records, ond amplifying 
and adapting them to suit the circumstances, 
he has made a point of recording the essen- 
tials of discoveries made in drilling, and of 
production of oil and gas in Alberta. 





and in 1941 produced a little more than 
22,000 bbl., rather a small drop in the 
bucket of eastern Canadian demand. 
Some geological work in preparation 





Only by new completions has it been _— to maintain Turner Valley production 
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Profitable Production Products 
PUMPERS 


OCS POLLY OcS BAT 


Double Single 
Reduction Reduction 
7 to 135 H.LP. 24 to 132 H.P. 


OCS Portable Pumpers 
GOSLIN, DUCK or DRAKE 


Double Reduction 14 to 44 H.P. 





OCS Pumper 


ri 
? 


For Cable Tool or Rotary 
MOBILITY Easily moved from well to well, 


lease to lease or over highways. 


Easily, quickly changed from cable tool FACILITY 


to rotary tool work-over unit; vice versa. 


UTILITY Design and flexibility makes unit entirely OCS Workover Rig 


suitable for drilling, spudding, swabbing 
ani STREAM LI N ED 


Four-speed mechanical drilling rig with | 
hydraulic transmission. Has characteristics of 
















steam rig. Flexibility and torque capacity of 
five to one in any speed without shifting 
speed ratios. Holds load or pull without 
killing engine. Designed to give steam engine 
performance. 





OCS Streamlined Drawworks 


SERVICING 





WINCHES 


Gives new values and advantages not previously 
available in portable well servicing units. Insures 
heavy duty radiation and other motor truck im- 
provements at variable speed automobile trans- 
mission selectivity. Unusual speed, efficiency and 
maneuverability. Self-contained, self-propelled, 
complete on one truck. 


OCS Servicing Winch 


RIG FRONTS @ HOISTS @ SAND REELS @ PULLEYS @ CLUTCHES e@ WALKING BEAMS e@ SAMSON POSTS @ HANGERS e PITMANS 


THE PARKERSBURG RIG & REEL CO. 


(OCS DIVISION) COFFEYVILLE, KANSAS 


Sales and Service Branches in All Active Fields 
Export Representative: Room 1914, 19 Rector Street, New York, N. Y. 
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for further exploratory drilling has re- 
cently been reported. 





Northwest Territories 


In 1920 oil was discovered near Fort 
Norman, on Mackenzie River, not so 
far south of the Arctic Circle. The 
discovery caused something of a flut- 
ter at the time and there was specula- 
tion regarding its economic value. For 
a number of years it lay unused until 
development of other mineral resources 
brought aerial operations to the vicin- 
ity. Two wells that had found oil were 
then put on the pump for about four 
months of each year, and produced 
15,000 to 30,000 bbl. annually. A smal! 
cracking plant was set up under difh- 
culties on subsoil perpetually frozen, 
and it has turned out aviation gasoline 
—a godsend to the commercial bush 
pilots in country where water transpor- 
tation costs had put the price of gaso- 
line up to a dollar a gallon or how- 
much-can-you-pay. Operated by Im- 
perial Oil, gasoline has been sold at a 
very modest price and its availability 
has made possible aerial operations that 
could not otherwise have been conduct- 
ed. Geological reports indicate that this 
oil strike was in shale. They suggest 
that only by accepting a theory of frac- 
ture crevices can production be ex- 
plained and venture a prediction that 








Cementing a production string in 40 below zero weather 
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when freely drawn on, wells would not 
be expected to produce oil for very 
long. 











SUCKEROD 
WRENCH 








A strong, heat-treated alloy steel "Snap-Up" suckerod wrench 
that has correct balance, proper weight and smooth hammer- 
action to quickly break the toughest rod or coupling joint. The 
jaw is pivoted in the handle at a point that gives effective 
action without jarring the operator's hands, and the weight is 
distributed to give the wrench good balance "on" or “off'' the 
job. Ends of jaw are shaped to permit the wrench to easily slip 
on or off the rods. A spring plunger holds the jaw in a p Hee 
position to make it easier for the operator to "put on" or “take 
off" the wrench. However, the spring is not strong enough to 
prevent a smooth back-up action when the suckerod wrench is 
used to "bump up" or break the joints. Can be furnished in 14", 
16", 19", 24", 29" and 34" lengths to fit your requirements. 


Gearench Mfg. Company 
HOUSTON, TEXAS, U.S.A. 
Export: 74 Trinity Place, New York City 
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British Columbia 


In much of British Columbia, igne- 
ous rocks, pre-Cambrian sediments and 
younger sediments that do not at pres- 
ent offer great interest as a probable 
source of oil, are exposed at the surface. 
Exceptions include a narrow coastal 
plain and a strip along the east side of 
the province from the Continental Di- 
vide westward to a trench occupied by 
the Kootenay and Columbia rivers. 
Farther north, where the province ex- 
tends to the east of the Rockies, is an- 
other notable exception. 

Drilling in the coastal plain has not 
as yet developed any oil production. 
Some wells in the Flathead Valley, an 
intermountain valley near the Montana 
border and close to the east side of the 
province, have reported oil showings 
but obtained no commercial produc- 
tion. A well in the Peace River area 
sponsored by the provincial government 
went to some depth before running into 
mechanical difficulties, and it is fair to 





TABLE | 


Consumption of petroleum fuels in 
Canada 
Thousands of bbl. 
(Condensed from Dominion Bureau of 











Statistics) 
| 1941 1942 
12 mon. | 7 mon. 
ELT T | 27,861 | 14,630 
Tractor distillate. ...........00- 1,063 678 
SS eee : 7,904 4,671 
Heavy fuel oi]............ ...-.| 16,521 9,179 





3,351 | 29,158 
Production of ernde oil........ .} 10,124 6,109 
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Turner Valley.... 
Other Alberta fields 
Tar sands. .... 
Northwest Territories 
Ontario....... 

New Brunswick 


*Not available 





TABLE 2 


Canadian crude oil production 
(Bbl. of 35 Imperial or 42 U. S. gal.) 





1940 =| S94} Sapte 
12 mon. 12 mon. 7 mon. 
8,454,497 | 9,830,343 5,914,513 
40,710 78,300 | 72,147 
cian 19,519 
17,184 | 14119 . 
186,471 | 158,919 | 87,409 
21,161 | 22'332 14,549 
8,720,023 | 10,123,532 | 6,088,618 








say of this area that the general possi- 
bilities are unproved. 


Saskatchewan and Manitoba 


Occurrences of natural gas have been 
reported at widely scattered points and 
are some encouragement to possible fu- 
ture development, but lack of commer- 
cial production of oil and the paucity 
of commercial natural gas occurrences 
have been deterrents to much active 
wildcatting. One well is now drilling. 
In the southwest corner of Saskatche- 
wan some 4000 ft. of sediments young- 
er than Paleozoic have been penetrated 
in drilling for oil, and in general, these 
beds become thinner to the north and 
east and disappear in central Manitoba. 
They rest disconformably on Paleozoic 
beds, which are predominantly lime- 
stone and anhydrite. Only a few wells 
have explored the Paleozoic, and even 
the Cretaceous beds have not been at 
all thoroughly explored. 


Alberta 


Turner Valley, lying in the disturbed 
belt, parallel to and about 30 miles east 
of the Rocky Mountain divide, will be 
covered more fully later in this article. 
It is the most prolific field in Canada 
and its phenomenal success has encour- 
aged other exploration, but the explo- 
ration is still in its infancy. To the east 
of the disturbed belt is a geosyncline 
containing relatively flat-lying beds, 
with nearly 9000 ft. of sediments 
younger than Paleozoic, and as one 
goes eastward for about 100 miles, these 
sediments thin and rise until a gradual 
reversal occurs and the trend of dip be- 
comes east and northward. A notable 
exception to this general trend is the 
Sweetgrass Arch. Just south of the 
border in Montana three buttes rise as 
small mountains. They are part of a 
large batholith, and have cores of plu- 
tonic rock, with dykes and sills of 
similar material in the Cretaceous sedi- 
ments, which have been sharply tilted. 
For some 60 miles north of the border 
the sedimentary beds dip gently away 
from the Sweetgrass Buttes, and occur- 
rences of oil and gas have been found in 
terrace structures, although the main 








concentration of oil due to this up- 
heaval has been found in the Kevin Sun- 


FZ . . 
preign Section 
burst field, south of the border. Occur- 
rences of oil in terraces of this arch 
have been found at Red Coulee, Skiff, 
and Taber, whereas gas fields were 
found at Foremost and Bow Island. 

In flat-lying continental beds of 
Lower Cretaceous age, having very lit- 
tle sign of structure, oil has been dis- 
covered at numerous points including 
Wainwright, Vermilion, Dina, and 
Athabaska. Other discoveries have been 
made at or near the top of the Paleo- 
zoic at Princess and Tilley. 

Eprror’s Note: This article will be 
continued in an early issue. 








For more than twenty-five years, Grant Oil 
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BAILERS 
CLEANERS 
HOLE ENLARGERS 
LINER PULLERS 
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Tool Company has been a leader in the de- 
velopment of highest-quality oil well tools. 

Today, the vast experience and modern 
facilities of this organization are largely 
devoted to the manufacture of war equip- 
ment. We are proud of this assignment in 
America’s War Program. 

For “The Best For Less Per Foot,” use Grant 
Tools. Illustrated Catalog on request. 
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Foreign Section 








Nomads’ Aims Assuming Increasing 


Importance 


T this time when abnormal condi- 
A tions induced by the war require 
additional efforts by everyone in the 
country it is necessary to insure the con- 
tinued activity of the Nomads. More 
than ever the national scope of this or- 
ganization is important and through the 
Board of Regents, ccérdinaticn of the 
work of the various chapters is main- 
tained. This Board is made up of eight 
men, two being selected from each of 
the chapters at Los Angeles, New York, 
Houston, and Tulsa. 

The Board of Regents elected for 
1942 consists of James A. Thomas, ex- 
port manager of Parkersburg Rig and 
Reel Company, New York Chapter, 
chairman; John H. Baird, export repre- 
sentative for a number of oil equipment 
manufacturers, New York Chapter, 
secretary-treasurer; T. Sutter, Baker 
Oil Tools, Inc., Los Angeles Chapter; 
E. B. Fowks, Emsco Derrick and Equip- 
ment Company, Los Angeles Chapter; 
C. E. Whitney, Baker Oil Tools, Inc., 








JAMES A. THOMAS 


Chairman Board of Regents 


graduated from Columbia University in 1913 
with the degree of engineer of mines—His first 
connection with the oil industry was at the end 
of the first World War when he moved to Kan- 
sas City, Missouri, and was a geologist in the 
oil fields of Kansas and Oklahoma and the min- 
ing districts of Colorado and New Mexico— 
Later Thomas entered the employ of the Supe- 
rior Tube Company, as manager of the Steel 
Derrick Division, and moved to Tulsa, Okla- 
homa—tin 1926 he returned to New York City 
in the Export Department of the Parkersburg 
Rig and Reel Company and was soon made 
export manager, which position he still holds, 
handling also the export sales in the New York 
District of Baker Oil Tools, Inc.—Thomas is a 
charter member of the New York Chapter of 
Nomads. 
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Houston Chapter; Ray L. Dudley, Gult 
Publishing Company, Houston Chap- 
ter; W. G. Green, Engineering Labora- 
tories, Inc., Tulsa Chapter, and Fred F. 
Cooper, The Fred E. Cooper Company, 
Tulsa Chapter. 

The chairman and secretary-treasurer 
of the Board are selected from chapters 
in the most strategic positions for spe- 
cific petroleum activities during their 
term of office. Elmer Decker of Martin- 
Decker Corporation, who was most ac- 
tive in founding the Nomads and was 
the first president of the Los Angeles 
Chapter, was the first chairman of the 
Board of Regents. Ted Sutter of Baker 
Oil Tools, Inc., elected from the Los 
Angeles Chapter, was chairman for the 
year during which the A. P. I. Conven- 
tion was held in California. During the 
present year, when domestic petroleum 
activities are being restricted to the 
greatest extent possible, New York is of 
importance from the international 
standpoint and James A. Thomas from 
the New York Chapter was elected to 
serve as chairman. When the Oil Show 
is to be held in Tulsa, the chairman will 
be a member of the Tulsa Chapter. 

The Board of Regents exercises gen- 
eral supervision and jurisdiction over all 
chapters and issues charters to chapters 
when they are formed. It has authority 
to call a convention or assembly of the 
Nomad organization and designate the 
number of delegates from each chapter. 
It meets at such times and places as to 
a majority of its members may seem fit 
and proper. The chairman is the chief 
executive of the organization and pre- 
sides at all meetings and conventions. 


The Nomads was founded by a group 
of Los Angeles equipment men who, 
after visiting oil fields in various coun- 
tries throughout the world, realized the 
desirability of closer coéperation with 
oil operators in distant lands. These men 
assembled at a luncheon in Long Beach 
on October 12, 1938, but the first reg- 
ular (charter) meeting was held at the 
Biltmore Hotel in Los Angeles on De- 
cember 30, 1938. It was soon realized, 
however, that such an organization 
should be national in scope; so the na- 
tional Board of Regents was established 
and groups in New York, Houston, and 
Tulsa were formed similar to the orig- 
inal one in Los Angeles. All four groups 
then applied for and were granted char- 
ters. 


The Nomads is not a commercial or- 
ganization. Its purposes is to promote 
a spirit of coéperation and good fellow- 
ship among its members and men em- 
ployed in the conduct of operations in 
the oil industry outside the United 


States, and to that end provide opportu- 
nities for meetings at appropriate occa- 
sions and in congenial surroundings. 
When oil men from foreign fields attend 
equipment expositions, American Petro- 
leum Institute meetings or similar in- 
dustry affairs, the Nomads consider it a 
privilege to serve as hosts. 

The majority of Nomads are now 
either in the various branches of the 
Armed Forces of the United States, or 
are devoting their efforts to the produc- 
tion of war materials. These men will, 
however, be back in the foreign branch 
of the oil equipment business when the 
war is over and will probably be better 
qualified to carry on their activities in 
foreign fields because of their war ex- 
perience. Some of them will be able to 
continue their Nomads activities dur- 
ing the emergency and some will be in 
distant lands. All will welcome the fra- 
ternal spirit of the Nomads when they 
come back and will be better able to re- 
turn to their old pursuits because they 
are Nomads. 








JOHN H. BAIRD 


Secretary-treasurer Board of Regents 


was born and reared in the State of lowa— 
Shortly after finishing school in 1915, he went 
to Wyoming and entered the employ of the 
Ohio Oil Company at Basin, Wyoming—The 
next year he became associated with the Oil 
Well Supply Company and served them in vari- 
ous capacities in Montana, Wyoming, Pennsyl- 
vania, and New York—lIn 1919 he was trans- 
ferred to the company's export department in 
Pittsburgh—In 1925 he again was transferred, 
this time to the New York City office—After 13 
years with the Oil Well Supply Company, Baird 
resigned in 1929 to accept the position of man- 
ager of the Oil Tool Division of Byron Jackson 
Company in New York City—Later he acquired 
the foreign sales representation of other manu- 
facturers, providing a consolidated export sales 
and service for them at 420 Lexington Avenue, 
New York City. 
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modern equipment an n a hi illed organization for pre- 

fabricating gil kinds of POW process piping: You will find it 
bh the nearest Midwest office 


definitely advantageous to 
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The Value of Raw Gasoline 
For Gas-Making Purposes 


xp A preliminary study indicates high gas-enrichment value of gasoline 


by W/) H Ganley, Falley Petroleum Company 
nd 


a 


ZW Si 
KR A Sta el, Connelly Iron Sponge and Governor Company 


HE Chicago Office of Petroleum 
"h con recently requested an 
investigation to determine the _possi- 
bilities of substituting raw gasoline as 
a gas enricher in place of fuel oils or gas 
oils. This included cracking tests made 
in an atmosphere of blue gas. It is the 
writers’ opinion that gasoline if prop- 
erly handled can be used successfully 
for gas-manufacturing purposes. 

Use of gasoline under ordinary cir- 
cumstances is not recommended because 
of the price factor. It is believed, how- 
ever, that due to the possible future con- 
ditions that may arise in the petroleum 
industry, information relative to the use 
of gasoline as an enriching agent would 
be of interest to the operating men of 
gas utilities. 

Considerable time has been spent in 
studying this subject. Present market 
prices in some areas may prove it eco- 
nomical to use gasoline today, but re- 
gardless of the economics the utilities 








W. H. GANLEY 


was born March 23, 1914, at Des Plaines, IIli- 
nois, where he was educated in the public 
schools—He graduated from the Walton School 
of Commerce, where he was a member of 
Phi Theta Pi Fraternity—Has been active in 
the petroleum industry for 10 years and for 
the last 5 years has been a representative of 


the Falley Petroleum Company of Chicago, 
Illinois. 
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must continue to operate and if no 
priority set-up is put into effect and gas 
and oil become unobtainable, a suitable 
substitute must be found regardless of 
cost. 

The possibilities of marketing gaso- 
line for gas-making purposes, tax free, 
are being further investigated. It is quite 
certain that in most of the states having 
a motor vehicle fuel tax, that tax would 
not be levied when the gasoline is used 
in a water gas set. The national author- 
ities at Washington have been contacted 
for a ruling on the federal gasoline tax 
and, at the present time are giving this 
matter careful consideration. 

In the near future it is planned to 
make an actual operating test in a gas 
plant situated in the middle west for 
further study of this subject. 


Laboratory Tests 


In the use of raw gasoline (untreated 
and unleaded) instead of the present gas 
enriching oils, tests indicated that gas- 
oline can be introduced into the top of 
the carburetor through the present oil 
sprays. It is suggested that an initial 
temperature of 1450°F. at the base of 
the super-heater be used. It may be nec- 
essary to operate at slightly higher tem- 
peratures. The temperature of 1450°F. 
in the cracking tests shown in the ac- 
companying tabulation (Table 1) does 
not necessarily mean that it is the proper 
temperature to use in a water gas ma- 
chine. In actual gas plant operations it 
may be necessary to determine the best 
cracking temperature experimentally. 

Gasoline, being more fluid and vola- 
tile than gas oils, may leak through 
joints and connections in the oil line 
more readily than gas oils. Any gasoline 
that leaks through a pipe joint or con- 
nection will volatilize very quickly, mix 
with the surrounding air, and may form 
an explosive mixture. Such a mixture 
can be readily ignited by flames from 
the stack valve or from the generator 
when charging fuel. In using gasoline, 
therefore, it is essential that all joints 
and connections in the oil lines be abso- 


lutely tight. This can be best accom- 
plished by welding all joints and con- 
nections. A gas oil system including a 
small tank in which the oil is repressured 
with compressed air above the oil in the 
tank should not use gasoline. 

As most states and cities have estab- 
lished rules and regulations regarding 
the storage and handling of gasoline, it 
is essential that the proper authorities 
be contacted regarding the storage of 
gasoline in existing gas oil storage tanks. 
Explanation should be made to the au- 
thorities that the use of gasoline instead 
of gas oil is an emergency measure for 
the duration of the war. Although the 
authorities may not insist upon a strict 








R. W. STAFFORD 


was born in 1907 in St. Paul, Minnesota, at- 
tended public schools and graduated from 
Evanston High School in 1925—He attended 
Beloit College, Beloit, Wisconsin, 1925-1926, 
where he was a member of Sigma Alpha Epsi- 
lon Fraternity—Worked for the Larro Milling 
Company, Redford, Michigan, 1926, as a pro- 
duction foreman for Dodge Brothers, Detroit, 
Truck Plant, 1927, and as service engineer for 
Thomas J. Doyle (Dodge motor car distribu- 
tors), 1928-1929—From 1930 to 1938 he was 
industrial engineer for the Peoples Gas Light 
and Coke Company—Attended Northwestern 
University from 1930 to 1935, from which he 
graduated in 1935—Since 1938 Stafford has 
been chief engineer of Connelly Iron Sponge 
and Governor Company of Chicago. 
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Here’s the POWER. vou Need | 
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CUMS VGN 


All features and accessory equipment which oil country service and experience has 
dictated as being necessary for long life and efficient operation have been adopted as 
standard equipment for Climax Blue Streak Engines. 

Check these outstanding features: 


@ Dual Carburetion for maximum efficiency and smooth operation. 

@ Dual Magneto Ignition with Dual Spark Plugs provides highest power output 
and greatest dependability. 
Gasoline Engine Starting for greater efficiency. 
Safety Power Take-Off Support for a more rigid power take-off mounting. 
Water Cooled Exhaust Manifold for safety. 

















| A bo ke High Capacity Cooling System for positive cooling at all times. 
Special Oil Field Type Steel Skids for greater ease in handling. 
Buy U. S. WAR Nothing has been overlooked to make Climax Power Units the ultimate in Prime 


Movers, which accounts for their high economy and low maintenance. 
BONDS & STAMPS 


*® * 2 x ® 


THE CONTINENTAL SUPPLY COMPANY 
General Offices: DALLAS, TEXAS 
Foreign Sales Subsidiary 


CONTINENTAL EMSCO COMPANY, Inc. 
30 Rockefeller Plaza New York City, N. Y. 
Representatives: 


LONDON MARACAIBO BUENOS AIRES TRINIDAD 


CONTINENTAL 


| SERVING THE OIL AND GAS INDUSTRIES 














Organizations 


| Oil-industry contributions to 
four national service organizations, 
representing the entire excess of re- 
ceipts from sales to Rubber Re- 
| serve Company over payments 
| made by the companies for the in- 
| dustry’s scrap rubber collections in 
| the President’s recent drive, will be 
carefully audited, collected, and 
| presented to the organizations in a 
| lump sum, William R. Boyd, Jr., 
chairman of the Petroleum Indus- 
| try War Council, announces. 

The American Red Cross, the 
United Service Organizations, the 
Army Relief, and the Navy Relief, 
will be given equal shares of the 
fund. 

“The oil industry itself bore 
every expense,” said Boyd, who di- 
rected nationally the industry’s 
part in the whirlwind drive. All 
out-of-pocket payments for adver- 
’ | tising, employment of extra per- 
! sonnel, truck hire, and other costs, 





| Receipts From Rubber Salvage Drive to Service 


as well as the intangible costs in- 
curred from virtually full-time 
work of hundreds of thousands of 
oil-company employees during the 
26 days of the drive, were paid by 
the industry. 


The entire difference between 
the actual payments by the indus- 
try for the rubber it bought at a 
penny a pound and the proceeds 
from the sale to the Rubber Re- 
serve Company at $25 a ton, as 
well as the full amount received 
from the sale of donated rubber, 
will be placed in the fund, Boyd | 
announced. The fund, which will | 
be administered by the Petroleum 
Industry War Council as trustee, 
will be collected from the indi- 
vidual companies as soon as final 
shipments to the government have 
been completed, and final payment 
has been received. It is expected 
that this can be accomplished 


within the next 30 days. | 
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enforcement of the regulations under 
the conditions, they will probably in- 
sist that the storage tanks be equipped 
with vents. 


made on raw gasoline as well as other 
gas-enriching agents. In each case 
cracking tests were made in an atmos- 
phere of blue gas using a small labora- 
tory gas machine. The results obtained 
should be within 5 percent of those ob- 
tained under normal operating condi- 
tions using the oils tested. 


} 
f The data shown in Table 1 cover tests 
| 
| 


Prices used in determining the cost 
per M. cu. ft. for purposes of compari- 
son are assumed. The necessary factors 
are shown, however, so that comparisons 
can be made with other individual costs. 

In brief, when raw gasoline is used 
for gas-making purposes, cracking tests 
indicate the following: 

1. The heating value contributed to 
the gas per gal. of gasoline used is higher 
than that contributed by any of the 
other products tested except the 40°F. 
my test United Gas Improvement gas 
oil. 


2. The percent of gasoline-forming 
gas is higher than that obtained with 
any of the other products tested. 


3. The percent of gasoline-forming 
tar is lower in comparison to all the 
other products tested except the 40°F. 
cold test United Gas Improvement gas 
oil. 


Reduced Gasoline Prices 


Demands for gas oils and fuel oils, 
not only by utilities, but by defense in- 
dustries have increased tremendously in 
the recent months. Gas oils for home 
heating may become difficult to obtain 
this winter in all areas because of the 
great quantities of this type of material 
that are now moving eastward to aid 
that acute situation. Gasoline rationing 
for automotive consumption in the mid- 
dle west has passed the conversation 
stage, and will be put into effect soon. 
There may be a strong movement insti- 
tuted to raise ceilings on fuel oils to 
make up for the loss of revenue that 
will result from the lack of movement 
of gasoline. Under such circumstances 
gasoline may be sold at reduced prices 
and therefore the day may not be far 
off when the lowest cost water gas 
manufactured will be made from gaso- 
line. It is impossible to operate a refin- 
ery without producing some quantities 
of gasoline. When we have rationing in 
the middle west, large quantities of this 
product should be available for gas- 
enriching purposes. 

The writers gratefully acknowledge 
the able assistance and advice given 
them by S. J. Modzikowski chemical 
engineer of The Peoples Gas Light and 
Coke Company, and L. J. Willien, gas 
engineer, Public Utility Engineering 
and Service Corporation, Chicago, THl- 
inois. 
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TABLE | 
Gas-enrichment values of various petroleum products 
Straight run raw gasoline Zero gas oil 40° F. United cas Straight run fuel oil 
gas oi Pe hii wih 
Specific gravity 0.7320 : | 0.8309 | | 0.8453 | 0.9247 | 
Baume’ gravity 61.3 ea 38.51 | 35.6 21.4 
B.t.u. per gal... 123,200 ma 140,300 142,000 | 148,400 
\ Sulphur content........ 0.10 ‘ 0.30 0.40 0.70 oe 
f Conradson carbon content ee , 10.01 : j 0.1 we re 8.1 = ‘ 
Method of determination.. . Lab. test | Lab. test | Calculated} Lab. test | Lab. test | Calculated] Lab. test | Lab. test | Calculated] Lab. test | Lab. test | Calculated 
B.t.u. of finished gas. . 570 545 525 540 537 525 533 536 525 568 573 525 
Cracking temperature, °F : 1450 1550 1350 1400 1350 1400 1525 1425 
Percent forming gas (by wt.)... 71.5 73.1 A 66.5 66.7 66.7 63.8 ; 50.9 52.1 
Percent forming tar (by wt.).... 10.8 5.7 2 21.5 18.6 ia 10.2 14.7 ae 26.5 27.1 
Percent forming carbon (by wt.)... 17.7 21.2 a 12.0 14.7 a 23.1 21.5 a 22.6 20.8 , 
B.t.u. contributed to gas per gal.. 105,500 105,200 ie 105,000 105,000 i 110,600 112,80 i 91,000 95,000 oe 
B.t.u. per cu. ft. of oil gas ; 1670 1531 a 1780 1677 ~ 2000 2054 on 1564 1477 . 
Cu. ft. oil gas made per gal. oil 63 68.7 ; 59.1 62.6 54.9 56.5 aa 58.2 64.3 a 
Percent of blue gas. . . 80.6 79.2 _ 83.7 82.8 86.3 86.1 a 80.2 78.4 ~ 
a Percent of oil gas... 19.4 20.8 16.3 17.2 13.7 13.9 ie 19.8 21.6 “ 
gi Gal. of oil per MCF... 3.09 2.78 2.77 2.76 2.75 2.71 2.48 2.46 2.54 3.42 3.38 3.10 
*Lb. of fuel per MCF. 27.4 26.9 23.1 28.4 28.15 28.5 29.3 29 3 29 3 27.27 26 .66 27.2 
Gal. tar per MCF... 0.232 0.109 0.21 0.47 0.41 0.46 0.202 0.289 0.21 0.776 0.785 0.74 
| Tar percent of oil... 7.4 A ‘4 17.0 i ~ 8.1 ae =o - 0.24 
| tNet cost of gas, cents. . 25.48 24.22 24.25 23.20 23.41 23.11 23.32 22.86 23.58 24.91 | 24.42 23.42 
| 
} NOTE: 525 B.t.u. figures are based on figures in column 1 of each item except fuel oil. 
i *Estimating oil costs 5 cents per gal., fuel cost $8.00 per ton and tar credit 4 cents per gal. 
| tEstimating 34 Ib. fuel producing 285 B.t.u. blue gas in making 525 B.t.u. gas. B.t.u. value of blue gas used in laboratory tests approximately 300. 
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re you using the best 


TAINLESS STEEL 


for your problem? 












— and Nickel, as well as such modifying elements 
as Manganese, Molybdenum, Columbium, and Titanium . . . 
all critical materials . . . are used in the production of different 
kinds of stainless steel. Each contributes particular properties 
to the steel... 

Chromium makes stainless steel “stainless” for it gives steel 
resistance to corrosion and oxidation, as well as to heat and 
abrasion. 

When present in large enough quantities, Nickel changes 
the structure of chromium steels and improves their fabricating 
properties. It also increases the resistance of stainless steels to 
corrosion and heat. 

Manganese acts like Nickel. Furthermore it improves the 
hot ductility of the steel, and increases its resistance to corrosion 
and impact. 

Molybdenum increases the resistance to pit-type corrosion. 

Columbium and Titanium make stainless steel insensitive to 
a type of corrosion resulting from exposure to high temper- 
atures such as in welding. 
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Electro Metallurgical Company engineers have more than 
35 years’ practical experience in the selection and use of 
stainless and other alloy steels. They can give helpful advice 
on the best analyses of steel for your particular problem. 

Using the steel best suited to your problem will save you 
time and money and will help conserve vital materials. When 
you have a specific problem in the selection or use of stain- 
less and other alloy steels, consult us. There is no obligation. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street [Iq New York, N. Y. 


In Canada: Electro Metallurgical Company of 
Canada, Limited, Welland, Ontario 


Electromet 


Trade Mark 


Ferro-Alloys & Metals 























Deep-Hole Cable-Tool 
Drilling Lines 





xt Field tests with drilling line whose upper 
half was fully preformed and lower 
half non-preformed yield valuable per- 


formance data 


by _A < Kaine en 


Sales Manager, Wire Rope Department, Wickwire Spencer Steel Company 


S AN oil or gas well progresses in 
A depth the accumulated weight of 
the cable-tool drilling line added to the 
weight of the stem, jars, tools, etc., will 
eventually reach a value at which the 
suspended weight on the drilling line 
clamp will be so severe as to Cause rapid 
deterioration of the line. The applied 
wire rope load at the clamps eventually 
becomes so great that extremely severe 
radial pressures of the outer strands are 
imposed on the hemp core, resulting in 
the cutting and pulverizing of the 
hemp fibers in the core and also in a 
severe compression of the hemp core 
into a more solid mass. All this causes 
a loss in effective foundation of the 
hemp cofe to the outer surrounding 
strands. A natural result is the distinct 
lengthening of the rope lay or pitch, 
which in turn reduces the very neces- 
sary elasticity or resilience of the rope, 
an important quality in a cable-tool 
drilling line that enables the rope to 
absorb easily the shock loads of the 
drilling motion. Loss of foundational 
qualities of the hemp core also causes a 
reduction of the outer diameter of the 
rope. This diameter reduction 
finally causes the drilling clamps to grip 
the rope inadequately, resulting in slip- 
page of the line through the liners in the 
clamps. 


wire 


Critical Loading 


The critical loading of the line at the 
clamps, causing this sequence of deteri- 
orating conditions, are all related and 
additive, so that when the critical depth 
and loading are reached in the progress 
of drilling a well, the complete deterior- 
ation of the wire rope at the clamps 
occurs very rapidly. Usually this dete- 
rioration occurs after a well reaches a 
depth greater than 7500 ft., when the 
factor of safety on the cable-tool line 
begins to reach a value equal to 3 or less. 
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In the process of drilling, a whipping 
or accelerated motion is imparted to the 
line to accomplish the correct drilling 
results. This motion imparts accelerat- 
ing stresses or loads to the rope, which 
from experience in measuring rope loads 
directly below the clamps by means of 
tension meters, are equal to about 50 
percent of the dead weight suspended 
load consisting of the wire rope, stem, 
jars, bit, and rope socket. 

In a typical deep-hole drilling job the 
weights suspended from the drilling line 
are: 


Stem 1500 lb. 
Jars 250 lb. 
Bit 300 Ib. 
Rope socket 150 |b. 


Total weight 2200 lb. 


Calculating Safety Factor 


The following computations show 
the calculated depth at which the safety 
factor (the relationship between the 
breaking strength of the rope and the 
maximum load applied to the rope) on 
the drilling line reaches a critical value 
equal to 3: 
l-in. diameter 6 by 19 Mild Plow Steel 
rope with hemp core, a rated breaking 
strength of 66,000 lb., and a weight 
per ft. of 1.60 lb. 


66000 
1.5(X 1.60+-2200) = = 22000 
22000 
1.6X+2200— — 14670 
14670—2200 : 
a =/S00 ft. 


1.6 


l-in, diameter 6 by 19 Plow Steel rope 
with hemp core, a rated breaking 
strength of 73,000 lb., and a weight per 
ft. of 1.60 lb. 





P 094.13 
P 424.22 





A. S. RAIRDEN 


received a bachelor of science degree in metal- 
lurg.cal engineering from Massachusetts Insti- 
tute of Technology, 1922—Has been superin- 
tendent of wire rope plants of American Steel 
and Wire Company at Worcester, Massachu- 
setts, and New Haven, Connecticut, and chief 
engineer of American Cable Company and 
Hazard Wire Rope Company—ls now sales en- 
gineer and manager of sales, Wire Rope De- 
partment, Wickwire Spencer Steel Company, 
New York City. 





73000 


1.5(X xX 1.60+ 2200) 24300 
24300 
1.6X +2200 16200 
, 16200—2200 ._. 
$750 ft. 


1.6 


From these results it becomes quite 
evident that the critical depths are from 
7500 to 7800 ft. when a 1-in. Mild 
Plow Steel Grade of rope is used and 
from 8000 to 8750 ft. when a 1-in. 
Plow Steel Grade of rope is used. 

The whipping or accelerated stress 
equal to 50 percent of the dead weight 
suspended load at the clamps (where 
the load is of course at a maximum 
value) is inversely proportionate to the 
value of the modulus of elasticity of the 
rope. 


Modulus of Elasticity 


The modulus of elasticity on a non- 
preformed wire rope of the types men- 
tioned is equal to about 12 to 13 mil- 
lion, and this same rope in a preformed 
state is equal to about 18 million. 

To relieve the maximum stress at the 
clamps the preforming of a cable-tool 
drilling line would result in the follow- 
ing factor of safety at a depth of 8750 
ft. when using a 1-in. diameter 6 by 19 
Plow Steel rope with a rated breaking 
strength of 73,000 lb. 

Safety factor equals 

73000 
(1+-12/18 0.5) (8750 1.60+-2200) 
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IT’S THE OFFENSE 
THAT WINS BATTLES 


Since 1940, the Nazis have won battle after 
battle. Why? Because they’ve waged one offen- 
sive after another. 


ALTER EGO: Yes, but they’ve been able to do that. They 
started their war production offensive 10 years ago so 
they had a big edge on us in tanks, planes and guns. Then 
we really started competing. 


So competition forces progress. Look how in 
two years, our production offensive has already 
surpassed that of the Axis—turning out better 
weapons and more of ’em. These new arc welded 
M-4 tanks, for example. They’Ill soon be in our 
fighting offensive. 


ALTER EGO: It’s thrilling but don’t let it get us complacent. 
Haven’t we learned never again to be caught unprepared 
in war... or in business competition either? 


There you have it! Let’s start TODAY waging a 
planning and designing offensive so we’ll be on the 
alert with better welded products and lower costs 
to get the upper hand on our competition the 
minute the post-war Battle for Business begins! 


Ask your inner self if it isn’t 
the offense that wins battles. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND, OHIO 
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73000 
1.333(14000+2200) 
73000 73000 38 
1.333 * 16200 21600 


By fully preforming a deep hole 
cable-tool drilling line throughout its 
length, experience has shown that too 
much of the elasticity of the line is 
eliminated to afford the proper drilling 
whip to the rope and the correct drill- 
ing hitch to produce normal hole foot- 
age. To overcome this disadvantage, 
successful trials were carried out where- 
by the top half of the line was made 
fully preformed and the bottom half 
was made non-preformed, thereby 
throwing the point of maximum ab- 
sorption of the drilling shock loads into 
the mid-section of the line where a 
gradual change over in the line is ac- 
complished from its non-preformed 
state to a fully-preformed state. 

When the tools strike bottom and re- 
bound, a force reaction occurs in the 
line with an upward load surge that 
counteracts the force necessary to pick 
the line up at the clamps in a normal 


accelerated manner. 








Half Preformed and Half 
Non-Preformed Line 


The resultant load application at the 
clamps seems to be too complex for a 
theoretical computation; however, the 
installation of a tension meter on a half 
preformed and half non-preformed line 
in use to determine the load increase at 
the clamps during normal drilling on a 
well 8700 ft. to 9000 ft. deep disclosed 
an increase of a maximum of 10 to 15 
percent over the dead weight suspended 
tension. At a depth of 8750 ft. a 1-in. 
diameter 6 by 19 Plow Steel rope (half 
preformed and half non-preformed) 
with a rated breaking strength of 73,- 
000 lb. would operate with a factor of 
safety equal to: 

73000 
1.15(8750 1.60 +2200) 





_ 73000 
~~ 1.15(14000+-2200) 


_ 73000 
~ 1.15 16200 


The limiting depth of a hole drilled 
with this type line made half preformed 
and half non-preformed may be com- 
puted on the basis of limiting the min- 
imum factor of safety to a value of 3. 





Crude Oils Produced in New Mexico 


Analyzed by Bureau of Mines 


Complete analyses of oil samples 
from fields that produced more than 
90 percent of New Mexico’s petroleum 
in 1940 are embodied in a report is- 
sued through the Bartlesville, Okla- 
homa, petroleum experiment station of 
the U. S. Bureau of Mines. 

In addition to giving analytical data 
on the character and type of the more 
important New Mexico crude oils, the 
report presents tables summarizing the 
production for 1940 and the cumula- 
tive production for each field under in- 
vestigation. 

New Mexico has produced crude oil 
for more than 16 years, and during the 


last few years it has advanced to 


seventh place or better among all pe- 
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troleum-producing states. Bureau of 
Mines analyses of crude oils from this 
state have been printed in the past, the 
last one being published in 1936. The 
current report brings the information 
up-to-date by the same methods of an- 
alysis and interpretation as outlined in 
earlier publications of the Bureau. 

The first important discovery of pe- 
troleum in New Mexico was near Day- 
ton, Eddy County, where the Brown 
well was drilled in 1909 and small 
quantities of oil were produced, accord- 
ing to the Bureau’s report. In 1911 and 
1912 wells were drilled in McKinley 
County, but commercial production 
did not begin until the discovery of the 
Hogback field in San Juan County in 





; 73000 
1.15(X+1.60-+2200) 
24300 
1.6X-+2200— 21100 
> 
__ 21100—2200 


— 11800 ft. 
1.6 


Actual performances in the field on 
several test lines have shown some 
marked service records and improve- 
ments in useful rope life. The develop- 
ment of this line has opened up an eco- 
nomical field for use of a cable-tool 
drilling rig to a depth of at least 10,000 
ft., this, of course, provided the rig is 
powered to take the loads properly 
without overstressing the rig itself or 
the power plant. 

Comparative cost records between 
this type of cable-tool rig run in com- 
petition with a rotary rig indicated an 
advantage in favor of the cable-tool rig 
in drilling a well in the southwestern 
section of the State of Pennsylvania. 

Foley and Fox, drilling contractors 
operating out of Washington, Pennsyl- 
vania, have used these lines very suc- 
cessfully on several wells, the depth of 
which were from 7000 to 8159 ft. 


> h& & 





1922. Since 1924, New Mexico has pro- 


duced petroleum in commercial quan- 


tities, and beginning in 1930 the state 
joined the ranks of the larger produc- 
ing states. 

Quoting figures from Minerals Year- 
book, the Bureau’s report shows that 
New Mexico’s total petroleum produc- 
tion during the years 1924 to 1940, in- 
clusive, was 274,631,000 bbl. 

Detailed analyses of the crude oils of 
New Mexico may be found in Report 
of Investigations No. 3660, “Crude 
Oils of New Mexico,” by E. C. Lane, 
recently published by the U. S. Bureau 
of Mines, Department of the Interior, 
Washington, D. C. Copies are available 
free of charge. 

— wwe 
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MAKE THIS YOUR GIFT TO UNCLE SAM . 


OWEVER careful we may have been in the maintenance of our equipment, patriotism and self-interest both 

demand we redouble our efforts for the duration . . . Iron and steel have become “precious metals,” and must 
not be wasted through needless repairs and replacements... Inspect your pumps frequently . . . Look carefully 
to their lubrication .. . Mdke necessary adjustments and repairs at once ... Gaso Pumps, having fewer and 
stronger parts, are naturally endowed with an abundance of economical service .. . But the life of even such 
equipment can be extended, and its performance maintained, through a carefully planned and rigidly followed 
Program of Conservation .. . Gaso Pump & Burner Mfg. Co., 902 E. First Street, Tulsa, Oklahoma. Export Office: 
149 Broadway, New York. Houston: 5716 Buffalo Speedway. Los Angeles: Service Oil Field Supply Co., 5333 


- GASO PUMPS 











Fig. 1849 Fig. 1743 Fig. 2652 | 
46 to 126 Bbls. per Hour 156 to 578 Bblis. per Hour 176 to 637 Bbis. per Hour | 





P 095. 


Plastic Pipe and Tubing One Solution 

ncaa Of Metal Shortage Problem 
ve x> Saran pipe applicable to wide 

Femi d variety of uses 


EEPING the rate of production conducted over a three-month exposure extrusion process assures a smooth, 
at a maximum level in the oil period, on saran pipe. round material having dimensions iden- 
industry means extra wear and tear on Production of the pipe by a modified tical to those of extra-strong iron pipe. 


equipment such as small pipe and tub- 
ing. One answer to the stringent metal 
situation now facing the oil industry 
is saran plastic pipe,’ a product that 
has a wide variety of applications and 
is manufactured to fit and to fill many 
needs. The pipe is tough, durable, flexi- 
ble, and non-scaling. Other unusual 
properties are its ability to resist the 
solvent and corrosive action of oils, 
soaps, chemicals, and moisture. 

Listed in Table 1 are the results of 
wide range chemical resistance tests 





TABLE | 
Chemical resistance of saran pipe* 
(At room temperature) 

Reagent Stability rating 
98% (Cone.) HeSO; Good 
60°; HeSO, Excellent 
10'% HeSO, Excellent 
35% (Cone.) HCl Excellent 
30% HeSO, Excellent 
10% HCl Excellent 
654% (Cone.) HNO: Excellent 
10% HNOs Excellent 
Glacial acetic Excellent 
10°) Acetic Excellent 
5% HeSOz Excellent 
Cone. Oleic Excellent 
50% NaOH Fair 
10°, NaOH Good 
28% NH: Unsuitable 
10% NH Poor 
Ethy! alcohol Excellent 
Ethyl acetate Fair 
Acetone Fair 
Methy! iso-butyl ketone Fair 
Carbon tetrachloride Good 
Ethylene dichloride Poor 
Diethyl ether Poor 
Dioxane Unsuitable 
Benzene Fair 
O-Dichlor benzene Poor 
Ethyl gasoline Excellent 
Turpentine Excellent 
Triethanolomine Excellent 
Lubricating oil Excellent 
Linseed oil Excellent 
Bromine water Unsuitable 
Bleaching solution Excellent 
10% Duponol Excellent 
10°,, Zine hydrosulphite Excellent 
15% CaCle Excellent 
15‘; FESO; Good 
Water Excellent 
Air Excellent 

*Three months of continuous exposure. 

The stability rating given is based on ob- 
served changes in color, weight, dimension, 
tensile strength, and hardness of the samples 
tested. 











A product of the Dow Chemical Company. 


ttt ee 


Upper right—Standard welded fittings 
are easily fabricated with saran pipe. 
This pipe and tubing application shows 
clearly a tee and elbow weld. Lower 
right—Threading plastic pipe with 
standard pipe-threading equipment. It 
is easy to handle but sharp pipe 

dies should be used 
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EMENTING on one of the best producing 
C wells in the Neale Field, Louisiana, went 
through without a hitch. Here is the history: 

Total depth 11,780’. To cement the 514” 
O. D. casing in an 85%” hole, 1200 sacks of im- 
proved Unaflo cement were used at 16.5 Ib. per 
gal. Mixing and placing took 97 minutes. Bot- 
tom hole temperature 240°F. Pump pressure 
1600 Ib. 

The superintendent states, “Cementing went 
along beautifully, and well is an excellent 
producer.” 

Unaflo, the original retarded oil-well cement, 
has made enviable records on all kinds of jobs. 
Improved Unaflo, the result of constant research 
in the laboratory, in the plant, and in the field, 


PE-U-29 


MPR \}\)i\ 


PRODUCT OF UNIVERSAL ATLAS CEMENT COMPANY 
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is better still. It is more uniform in composition, 
more uniform in reaction to different mixing 
waters found on different jobs, more uniform in 
retardation of setting time at different hole tem- 
peratures. With zmproved Unaflo, the stiffening 
of slurry is not merely “slow.” It is delayed, 
postponed, retarded. Thus it does not congeal, 
but remains fluid and pumpable for the entire 
period of retardation, after which it hardens 
normally. 

For safe cementing for day-to-day jobs as well 
as on tough jobs, use improved Unaflo. Get it 
from your dealer. Universal Atlas Cement Com- 
pany (United States Steel Corp. Subsidiary), 
Amicable Building, Waco; Oklahoma City; 
Kansas City; Chicago; Birmingham. 
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Welding with saran pipe is both simple and rapid and In the second welding step, the two pieces of pipe are held 
can be accomplished in less than a minute. This is the together in proper position, pressed firmly, and allowed to 
first step in hot-plate welding. The two pieces of pipe cool for 10 seconds. After 24 hours, the joint has strength 
are held on the plate, which is heated to 350° to 400° F., equal to any other portion of the pipe 
until a molten material inventory appears 
This is a simplified method for welding plastic pipe in the field. Here gas flame heat is applied to a hot disk. Care 
should be taken not to overheat the material 
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Illustrated is an inter- 
esting use of two heavy 
duty Model E Twin 
Disc Clutches ina shell 
working machine 


THE FIELD ...THE “SUPREME COURT”’ 
OF TESTING LABORATORIES 





Although Twin Disc heavy duty clutches 
were tested under the most rigid condi- 
tions in our factory laboratories, it was 
not until ample field-tests had confirmed 
our findings that these clutches were re- 
leased for oil field use. 

In drilling rigs—in switching locomo- 
tives—in power shovels and other types 


of heavy duty equipment, the Model E 


and Model C Twin Disc Clutches have 
stood up under the most severe serv- 
ice. Being fully enclosed, they are par- 
ticularly well suited to outdoor instal- 
lations; and their demonstrated long 
work-life, reliable performance and easy 
one-point adjustment make them the 
first choice of both the manufacturer 


and the user. 








TWIN DISC CLUTCH COMPANY += RACINE, WISCONSIN 


THE PETROLEUM ENGINEER, October, 1942 145 














Injection molded fittings of the same plastic material used in the extrusion of 
tubing are especially adaptable to threaded precision parts 
Here 1 2-in. lengths of tubing and '/2-in. couplings are shown installed on a release 
line connected to a header assembly, which is employed where several oil wells 
are in close proximity. The properties of saran tubing make it especially adaptable 


to this type of application where it must withstand very high pressures 
(Photo Courtesy Kobe Incorporated) 
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1% in., 1% in., and 2 in. Larger sizes 
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At present, sizes are Y in., 94 in., 1 in., 


are promised in the near future. 

Sharp standard pipe dies can be used 
to thread saran pipe, an operation that 
exactly parallels cutting of standard 
pipe threads on metallic pipe, and ren- 
ders practicable its installation with 
either metallic or saran fittings. 

Standard flanges of saran are avail- 
able in sizes from ¥% in. through 2 in. 
These are standard iron pipe companion 
flanges that conform to present size 
specifications. Other fittings such 
couplings, reducers, nipples, ells, bush- 
ings, and plugs, will be available as 
rapidly as molds can be constructed. 

An important factor in shipping, 
general handling, and suspension is sa- 
ran’s weight—less than one-quarter 
that of iron. 

Welding operations with the pipe are 
simple and can be accomplished in less 
than one minute: Two lengths of pipe 
are placed on a heated surface (temper- 
ature 350° to 400°F.) and held long 
enough to form a small amount of 
molten material. The bead or molten 
material is visible at the outside sur- 
faces of the two pieces. Then the two 
ends are pressed together and allowed 
to cool for a few seconds. Within 24 
hours the welded joint has strength 
equal to any other portion of the pipe. 

Direct-heating methods are ideal for 
welding in the field. The pipe lends it- 
self, under adverse conditions, to this 
method, for it can be easily welded with 
use of gas flame or torch-heated unit, 
against which two pieces of pipe are 
placed. The general rules of heated plate 
welding should be observed and care 
must be taken not to overheat the ma- 
terial for this will substantially weaken 
the joint. 

Tubing of this material is tough but 
flexible, and withstands freezing and 
continuous heat up to 170°F., and it is 
non-corrosive and non-scaling. Vitally 
important to the petroleum industry is 
the fact that it can be used for high 
and low pressure. The tubing, already 
in use in many industrial installations, 
is fabricated in a wide range of sizes and 
wall thicknesses. It can be obtained in 
sizes from ' in. to as large as 344 in. in 
diameter, and even larger sizes are prom- 
ised soon. 

Saran is well adapted to the molding 
of threaded precision parts, and fittings 
are injection-molded of the same plastic 
material used so successfully in ex- 
truded tubing. It is important that they 
be tough, durable, and accurate so they 
will stand up under extremely difficult 
applications formerly requiring metal. 
The tubing may be installed with most 
flare or compression type metal fittings 
or with special fittings molded of saran 
itself. 
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- For Over 20 Years 


* RAISED PERFORMANCE LEVELS 
“Haye: DECREASED INITIAL COST 
* LOWERED OPERATING COSTS 


4 
feat 


-” 





9,979 


“Cleveland's 
Pe amay National Defense Cooperation 
han. a sf is 2-Fold 
1st— Supplies equipment for 


* Ever since its entrance into the ditching machine field, over Defense Pipelines and all 
branches of the United States 


twenty years ago, Cleveland” has blazed a path of fresh ideas Military and Naval Services. 





2nd—Releases thousands of 
tons of vitally needed steel 
for armament, tanks, 
ships, etc., because of 
weight-saving design 
and construction. 






—constant improvement. e Unswerving continuance of this policy 











is our promise for the future, so that you, whenever you purchase 






a new Cleveland, can be assured of the most modern in engi- 





neering design, backed by the best there is in construction. 


BUY WAR BONDS—TURN IN ALL SCRAP RUBBER AND METAL 









@ THE CLEVELAND TRENCHER COMPANY re] 


20100 ST. CLAIR AVE. “Pioneer of the Small Trencher’ CLEVELAND, OHIO 


“CLEVELANDS’ Save More...Because they Do More 
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LAUGH wits BARNEY 





In order not to show anything 
brutal on the screen, most movies end 
just as the couples are about to get mar- 
ried. 

y y 5 

And then there was the draftce at 
Camp Blank who wired his wife: 
“Come down Honey Stop Bring ten 
dollars Srop If cannot come send 
thirteen.” 

y y y 

“She turned off all the lamps ‘cept 
the funny little green table light.” 

“Then what happened?” 

“Well. ... I’ve driven automobiles 
too long not to know what a green light 
means.” 

, 4 

“The captain was looking for the 
bicarbonate of soda last night and took 
a spoonful of plaster of Paris by mis- 
take.” 

“That ought to settle his hash.”’ 

, 44 

“My sweetie got a black eye last 
night by jumping.” 

“Jumping at what?” 

“Jumping at conclusions about me.” 

a ae 

Co-ed (preparing for exam): Tell 
me, does your history give you any 
trouble? 

Roommate (absently): No, I don’t 
think anyone around here has found 
out about it. 

- y y 


Sententious Chorine: A woman’s 
tears are the best protection of her 
virtue. 

Catty Chorine: Well, it’s certainly 
been a long time since you’ve had a 
good cry, hasn’t it, dear! 

y € 3 

He: There! That’s a kiss that speaks 
volumes. 

She: Yes, sir! It’s something to write 
home about. 

yoy 

Professor of Economics: You boys of 
today want to make too much money. 
Why, do you know what I was getting 
when I got married? 

Voice from Rear: No, and Ill bet 
you didn’t either. 

. +4 

No doubt the saying “come across” 
was originated shortly after the inven- 
tion of twin beds. 

ee 

Extract from a co-ed’s letter home: 
“Lam getting fat. I weigh 128 stripped. 
Of course, the scales in the Stevens may 
not be accurate.” 
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She: “I wouldn't touch Timmy with 
a ten-foot pole.” 

He: “What’s wrong with him?” 

She: “Oh, nothing, but wouldn’t it 
look silly?” 

, 474 

A farmer took the pig to town and 
sold it. With the proceeds he bought a 
suit, a hat, a pair of shoes, and then he 
tucked the bundle under the seat and 
said: “Giddap, Oriole, let’s get home 
and surprise my wife.” On his way 
home he stopped at the river, took off 
all his old clothes and threw them in 
and they sunk. Then he looked under 
the seat for his new outfit. It was gone. 
So he got in the buggy and said, ‘““Gid- 
dap, Oriole, we'll surprise her anyway.” 

5 A y 7 

Fashion note: The most popular 
shades will always be those that are left 
up in the gals’ bedroom windows. 

yf 

The louder a man talks the more like- 
ly he is to be lying; for a woman sub- 
stitute softer. 

, 7 

A guest at a banquet took pains to 
make himself agreeable to a Chinese sit- 
ting next to him. Somewhat at a loss 
for small talk, he ventured, after the 
first course, to inquire, ““Likee soupee?”’ 

There was no reply, except a genial 
beam. After the next course he followed 
up his first opening with, “Likee 
fishee?”” This evoked a more genial 
beam. 

Later in the evening the visitor from 
the Far East responded to a toast in per- 
fect English. On resuming his seat, he 
asked his discomfited neighbor, “Likee 
speechee?” ; 


7 7 y 

“LT just heard Professor Smithers’ lec- 
ture on sex.” 

“Were you embarrassed?” 

“LIL say. It was on my account that 
his wife gave it to him.” 

De ae 

The keeper of the local inn, which 
had a reputation for its very strong 
brew, was awakened at midnight by a 
loud knocking on the front door. Put- 
ting his head out the window, he 
shouted: 

“Go away! You can’t have anything 
to drink at this hour.” 

“Who wants anything to drink?” 
was the response. “I left here at closing 
time without my crutches.” 

we ¢ 

“How is your sister feeling since she 
married a title?” 

“High on the crest, boy!” 





Mistress: Mary, remember you are 
only a servant. I don’t want you to 
have so much company. Why, you have 
more callers in a day than I have in a 
week, 

Maid: Well, ma’am, perhaps if you'd 
try to be a little more agreeable you'd 
have as many friends as I have. 

ce 

A middle-aged woman lost her bal- 
ance and fell out of a window into a 
garbage can. A Chinaman passing re- 
marked: “Americans velly wasteful. 
The woman good for 10 years yet.” 

yoy 

She: Isn’t that a butterfly on my 
knee? It must think I’m a flower. 

He: That’s no butterfly. That’s a 
horsefly. 

yor 

Friend: 1 just saw a man trying to 
kiss your daughter. 

Mother: Did he succeed? 

“No.” 

“Then it wasn’t my daughter.” 

yo4rg4 

Then there were the two girls talking 
things over. One said, “Have you ever 
been x-rayed?” and the other replied, 
“No, but I’ve been ultra-violated.” 

yor 

Senorita: The boss says he will give 
me a raise if I make a trip to Mexico 
City with him. Should I heed him?” 

Senor: Yes, heed heem with a brick. 

a 

He: Do you object to petting, Mehi- 
tabel? 

She: That’s something I’ve never 
done, Joshua. 

He: Petted, Mehitabel? 

She: Objected, Joshua. 


y q y 


Our idea of a soft job is that of the 
private detective who was hired to trail 
a hula dancer and instructed to watch 
every move she made. 

yf 

“Did you know the first woman was 
made with a bone from a man?” 

“Well, you need plenty to make ’em 
now.” 

yr” 


A man recently fainted three times 
at his own wedding. It was no use, 
however. They waited until he came 
around the third time and then went 
on with it. 

Y 5 A y 

“He is such a runt and she is so tall. 
Must be funny to see them kiss .each 
other goodbye.” 

“They don’t. He just looks up at her 
and sighs, ‘So long’!”’ 

,o4rg¢ 

“Comb to me,” said I to the barber’s 
daughter, trying to scissor hand. But 
she cut me short, told me to go towel. 
Eh, bien. So we parted, and I'll lather 


alone from now on. 


THE PETROLEUM ENGINEER, October, 1942 














™ Petroleum 
Engineer’s 
CONTINUOUS TABLES | 


A DAILY REFERENCE FOR OPERATING MEN 





INSTALLMENT NO. 64 


HE Continuous Tables were adopted as a valuable and regular feature of The 

Petroleum Engineer six years ago. Throughout the last five years the original objec- 
tive of the tables, to save time and effort for the technician and the practical field or plant | 
worker, has been strictly adhered to. As a result, their reception has been such as to lead | 
the editors to believe that they are accomplishing their original objective. The tables have | 
proved one of the most popular and helpful departments of The Petroleum Engineer. 





A part of the original objective of the tables was the presentation of the data in the 
simplest form available—tabular form data are believed the most accurate and readily 
followed by the average reader than any other method available. There are many types | 
of information best presented by curves or nomographs when three or more variables 
must be considered simultaneously. Such data as must be presented in the form of charts 
and graphs were begun with the 62nd installment. 


The Continuous Tables have developed as a result of suggestions for new tables, 
direct contributions, and improvements to existing tables by members of the petroleum 





and related industries, including manufacturing concerns, who are continually searching 
for practical information reduced by computation to tabular form readily applicable to 
the problems daily confronting them that might otherwise necessitate a more or less 
tedious calculation. These contributions and suggestions from the industry have resulted 
in a valuable-exchange of information and data contributing to the progress of the indus- 
try as a whole. 








To readers of The Petroleum Engineer, who are only now becoming interested in the 
Continuous Tables, it should be pointed out that each table is assigned a filing or index 
number that conforms with the Dewey Decimal System of classification as modified and 
extended for the petroleum and related industries by L. C. Uren, professor of Petroleum 
Engineering at the University of California. This complete index has been published in 
earlier installments of the tables and is now available in booklet form at a cost of 50 cents 
per copy from The Petroleum Engineer, P. O. Box 1589, Dallas, Texas. Complete sets of 
the tables from the first installment to the present are also available in conjunction with 
subscriptions. 
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INDEX TO TABLES“ 


litle of Table Index No. Page Issue 
Temperature conversion-—Centigrade and Fahrenheit P 061.001. 109 Aug. 
Squares of whole numbers P 061.001.4 115 Aug. 
Weight of dry material added to drilling mud, Ib. per gal. (Sp. Gr. of additive—4.50) P 425.218.43 107 Aug. 
Calculation of sucker rod load, stretch, and plunger travel P 514.541. 157 Oct. 
Hydrochloric acid solution schedule (sheet 1) P 532.911. 103 Aug. 
Hydrochloric acid—physical properties of aqueous solution (sheet 2) P 532.911. 123 Sept. 
Hydrochloric acid— physical properties of aqueous solution (sheet 3) P 532.911. 129 Sept. 
Horizontal thermo-siphon heater for oil and gas separators P 546.32 161 Oct. 
Friction loss in oil pipe lines—per 100 ft. P 615.200. 159 Oct. 
Solution of Hazen and Williams formula for small capacity lines P 615.21 165 Oct. 

; ; . {P 615.222. 
Pipe line arc welding procedures pipe 133 Sept. 
Cost per ft. for hauling pipe or casing P 615.3 127 Sept. 
Solution of Weymouth’s Formula for gas flow in large capacity gas lines P 621.1 113 Aug. 
Solution of Weymouth’s Formula for gas flow in small high pressure lines P 621.11 131 Sept. 
Pipe line coefficients for gas flow—-values of d2.5 (sheet 4) P 622.001. 69 July 
Pipe line coefficients for gas flow—values of d2-5 (sheet 5) P 622.001. 73 July 
Pump equivalents—gal. per minute P 670. 105 Aug. 
Pressure extensions—orifice meter calculations (sheet 18) P 683.32 71 July 
Pressure extensions—orifice meter calculations (sheet 19) P 683.32 111 Aug. 
Pressure extensions—orifice meter calculations (sheet 20) P 683.32 125 Sept. 
Pressure extensions—orifice meter calculations (sheet 21) P 683.32 155 Oct. 
24-hour capacity of 4-in. by 1/;-in. orifice plate—flange connections P 683.320. 163 Oct. 
24-hour capacity of 4-in. by 1/-in. orifice plate—flange connections P 683.321. 121 Sept. 
24-hour capacity of 4-in. by ¥/,-in. orifice plate—flange connections P 683.322. 153 Oct. 


*This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, inclusive, 
in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 1941 issue, and 48-60, inclusive in the 
June, 1942, issue. 





INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 

American Air Filter Company, Inc. 110 Aug. P 061.001. 
Bantam Bearings Corporation 116 Aug. P 061.001.4 
Bantam Bearings Corporation (sheet 4) 70 July P 622.001. 
Bantam Bearings Corporation (sheet 2) 124 Sept. P 532.911. 
Bantam Bearings Corporation 166 Oct. P 615.21 
Chapman Valve Manufacturing Company, The (sheet 19) 112 Aug. P 683.32 
Chapman Valve Manufacturing Company, The (sheet 21) 156 Oct. P 683.32 
Crane Co. : 160 Oct. P 615.200. 
Dearborn Chemical Company 114 Aug. P 621.1 
Fisher Governor Company (sheet 20) 126 Sept. P 683.32 
Graver Tank & Mfg. Co., Inc. 106 Aug. P 670. 
Hazard Wire Rope Division of American Chain and Cable Co., Inc. 122 Sept. P 683.321. 
Hyatt Bearings Division, General Motors Sales Corporation (sheet 1) 104 Aug. P 532.911. 
Hyatt Bearings Division, General Motors Sales Corporation (sheet 5) 74 July P 622.001. 
Hyatt Bearings Division, General Motors Sales Corporation 134 Sept. P 615.222. 

P 622.24 
Hyatt Bearings Division, General Motors Sales Corporation 154 Oct. P 683.322. 
LeRoi Company 108 Aug. P 425.218.43 
LeRoi Company 158 Oct. P 514.541. 
Ridge Tool Company 162 Oct. P 546.32 
Universal Atlas Cement Corporation (sheet 3) 130 Sept. P 532.911. 
Vortox Manufacturing Company (sheet 18) 72 July P 683.32 
Vortox Manufacturing Company 164 Oct. P 683.32 
\aukesha Motor Company 128 Sept. P 615.3 
Whitney Chain and Manufacturing Company 132 Sept. P 621.11 
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24-HOUR CAPACITY* OF 4-IN. BY 34-IN. ORIFICE PLATE—FLANGE CONNECTIONS 
On Differential, in. of water 
Ib. per sq. 
in. ga. 5 10 20 30 40 50 60 70 f 80 90 100 
10 40 56 79 97 112 125 137 148 159 168 177 
20 $7 67 94 115 133 149 163 176 188 200 211 
30 53 76 107 131 151 169 185 200 214 227 239 
40 59 S4 118 145 167 187 205 222 237 251 265 
50 64 91 129 158 182 204 223 241 258 273 288 
60 69 9S 138 170 196 219 240 259 277 294 310 
70 74 104 148 18] 209 233 255 276 295 313 330 
80 78 110 156 191 221 247 270 292 312 331 349 
90 82 116 164 201 232 259 284 307 328 348 367 
100 86 121 172 210 243 272 297 | 321 343 364 384 
100 90 127 179 219 253 283 310 335 358 380 400 
120 93 132 186 228 263 294 322 348 372 395 416 
130 96 136 193 236 273 305 334 361 386 409 432 
140 100 | 141 200 244 282 315 346 373 399 423 446 
150 103 146 206 252 291 326 357 385 $12 437 160 
160 106 150 212 260 300 335 367 397 424 450 174 
170 109 154 218 267 308 345 378 408 436 462 488 
180 112 158 224 274 317 354 388 419 448 475 501 
190 115 162 230 281 325 363 397 429 459 187 513 
200 118 166 235 288 333 372 407 440 470) 499 526 
210 120 170 241 295 340 380 416 450 48] 510 538 
220 123 174 246 301 348 389 $26 460 492 521 550 
230 126 178 251 307 355 397 435 470 502 532 561 
240 128 181 256 314 362 405 443 479 512 543 573 
250 131 185 261 320 369 413 452 488 522 554 584 
260 133 188 266 326 376 $20 461 198 532 564 595 
270 135 191 271 332 383 428 469 507 541 574 605 
280 138 195 275 338 390 436 477 516 551 585 616 
290 140 198 280 343 396 143 485 524 560 594 627 
300 142 201 285 349 402 450 193 533 569 604 637 
310 145 205 289 354 409 457 501 541 578 614 647 
320 147 208 294 360 415 464 508 549 587 623 657 
330 149 211 298 365 $22 471 516 558 596 632 666 
340 151 214 302 370 128 178 523 565 605 641 676 
350 153 217 307 376 133 185 531 573 613 650 685 
360 155 220 311 381 139 191 538 581 621 659 | 695 
370 157 223 315 386 $45 198 545 589 630 668 704 
380 159 225 319 391 151 504 552 597 638 676 713 
390 161 228 323 395 457 511 559 604 646 685 722 
100 163 231 327 100 462 517 566 611 654 693 731 
410 165 234 331 105 168 523 573 619 662 702 740 
420 167 237 335 110 173 529 579 626 669 710 748 
130 169 | 239 339 115 179 535 586 633 677 718 757 
440 171 242 342 419 184 41 593 640 685 726 765 
450 173 245 346 $24 189 547 599 647 692 734 774 
160 175 247 350 428 $95 953 606 654 699 742 782 
470 177 250 353 133 500 559 612 661 707 750 790 
480 179 252 357 137 505 564 618 668 714 75 799 
190 180 255 360 442 510 570 625 675 721 765 806 
500 182 258 364 446 515 576 631 681 728 773 814 
4-in. by %-in. orifice plate size, flange connections. 1 hour coefficient — 149.6 
*Million cu. ft. based on (4 oz.) 14.4 Ibs. per sq. in., 0.60 gravity, and 60°F. temperature. 24 hour coefficient — 3590.4 
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Hyatt’s Gift To Industry Ten Years Ago 
Is Helping To Win The War Today! 


_— DRIVING 
TOP “GRINDING "~~~ R ee INTERNAL 


RINDIN 
b ; \ Chuckless Method 
A | \ After the outside diameter of 
A a bearing race has been ac- 
| curately ground by our im- 
T 


proved centerless method, the 
] inside diameter is controlled 








by our own chuckless method 
... which utilizes finished race 


| 
| 
| 
| 








~ | J O. D. to produce concentric 
¢ 1.D. with absolute uniformity 
BOTTOM \ “Wage | a of wall thickness. / 
IDLER ~*\, oo onl 
UNIFORM WALL THICKNESS 
BEARING RACE CHUCKLESS GROUND /.D. 


CENTERLESS GROUND O.D. 


CHUCKLESS GRINDING is helping to speed up Amer- 
ica’s war effort... make precision manufacture possible at 
a mass production pace ...and avoid material waste. 

This entirely new grinding method was invented by 
Hyatt nearly twenty years ago. Our races have been pro- 


duced by this precision process ever since. 





Later, this great advance in grinding technique was Hyatt Bearings Division, 
General Motors Corporation, 
Harrison, N.J., San Francisco, 
Chicago, Detroit, Pittsburgh. 


made available to all industry. 


Therefore, in addition to helping us make more and 
better Hyatt Roller Bearings for war machines, this gift 
from Hyatt helps other vital plants speed the day of an 


ultimate American victory. 


HYATT ROLLER BEARINGS 


THE 50TH YEAR OF 
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Static Press. 
2000-2095 Ib. 


PRESSURE EXTENSIONS—ORIFICE METER CALCULATIONS 











= 
3 oS Static pressure, lh. per sq. in. ga. 

Es 

- oe 

& Zo - - ae - - —" | 
===) 2000 | 2005 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 | 2060 | 2065 | 2070 | 2075 | 2080 | 2085 | 2090 | 2005 | 





























4 63.47! 63.56) 63.63) 63.71) 63.79) 63.87) 63.94) 64.01, 64.10) 64.17) 64.25) 64.34) 64.41) 64.49) 64.56! 64.63! 64.72) 64.79) 64.86 64.95 
1 89.78) 89.90) 90.00) 90.12) 90.22) 90.34) 90.44) 90.54) 90.66) 90.76) 90.88, 91.00) 91.10) 91.22) 91.32) 91.42) 91.54! 91.64) 91 74) 91.86 
6 (109.9 |110.1 (110.2 (110.4 |110.5 [110.6 [110.7 [110.9 [111.0 (101.1 [100.3 (110.4 [110.6 [111.7 [111.8 [191.9 [112.1 1112.2 1112.8 1112/5 

s 126.9 |127.1 27.3 (127.4 [127.6 [127.7 (127.9 (128.0 (128.2 (128.3 |128.5 |128.7 [128.8 |128.9 |129.1 [129.3 |129.4 |129.6 1129.7 |1290 9 

10 141.9 142.1 (142.3 (142.5 |142.6 [142.8 142.9 |143.1 [143.3 [143.5 [143.7 |143.9 |144.0 |144.2 |144.4 |144.5 |144.7 |144.9 1145.0 1145.2 

1? 159.5 [155.7 (155.9 |156.1 (156.3 (156.5 (156.6 |156.8 1157.0 |157.2 [157.4 |157.6 [157.8 |157.9 |158.2 1158.3 |158.5 158.7 (158.9 1159.1 

14 167.9 |168.2 168.4 168.6 (168.8 (169.0 (169.2 |169.4 |169.6 (169.8 |170.0 |170.3 |170.4 |170.7 |170.9 |171.0 |171.3 171.5 |171.6 (171.9 

16 179.6 (179.8 (180.0 |180.2 |180.4 |180.7 (180.9 {181.1 |181.3 (181.5 {181.8 |182.0 |182.2 |182.4 |182.6 |182.8 |183.1 |183.3 |183.5 183.7 

18 190.5 |190.7 |190.9 |191.2 |191.4 (191.6 [191.9 |192.1 |192.3 [192.5 {192.8 |193.1 |193.3 |193.5 |193.7 1193.9 |194.2 1194.4 |194.6 1194.9 

20 200.7 (201.0 )201.2 201.5 |201.7 |202.0 |202.2 |202.4 |202.7 |202.9 |203.2 |203.5 |203.7 |203.9 1204.2 |204.4 |204.7 204.9 205.1 |205.4 
21 205.7 '206.0 (206.2 206.5 (206.7 207.0 |207.2 |207.5 |207.7 |207.9 209.0 |209.3 (209.5 (209.8 (209.9 (210.2 210.5 
22 |210.5 (210.8 (211.0 (211.3 |211.6 |211.8 |212.1 {212.3 |212.6 |212.8 213.9 (214.1 (214.4 |214.7 (214.9 |215.1 |215.4 
23 (215.3 (215.6 (215.8 (216.1 |216.3 |216.6 |216.9 |217.1 |217.4 |217.6 218.7 (218.9 (219.2 (219.5 |219.8 |219.9 |220.3 
24 = (219.9 {220.2 {220.5 |220.7 |220.9 {221.3 |221.5 |221.8 |222.1 |222.3 223.4 (223.7 (223.9 (224.2 |224.5 |224.7 |225.0 
25 224.5 (224.8 (225.0 (225.3 |225.6 |225.9 |226.1 |226.4 |226.6 |226.9 228.1 (228.3 |228.6 |228.8 |229.1 |220.4 |229.8 
26 (228.9 |229.2 (229.4 |229.8 |230.0 (230.3 (230.6 (230.8 [231.1 (231.4 1231.7 |232.0 (323.3 |232.6 |232.8 |233.1 |233.4 |233.6 |233.9 1234.2 
27) = (233.2 (233.6 (233.8 (234.1 |234.4 [234.7 (234.9 |235.2 |235.5 |235.8 |236.1 |236.4 |336.7 |234.9 |237.2 |237.5 |237.8 |238.1 |238.3 |238.6 

28 237.6 (237.9 (238.1 (238.5 [238.7 (239.0 (239.3 |239.6 |239.9 |240.2 |240.5 (240.8 |241.1 [241.4 |241.6 |241.9 |242.2 |242.5 |242.7 |243.1 

29 (241.7 (242.1 (242.3 (242.6 |242.9 (243.2 (243.5 [243.8 |244.1 (244.4 (244.7 |245.0 (245.3 |245.6 |245.8 (246.1 |246.5 |246.7 |247.0 |247.3 
30) |245.9 |246.2 (246.5 (246.8 (247.1 (247.4 247.7 |247.9 |248.3 (248.5 (248.9 |249.2 |249.5 |249.8 [250.1 |250.4 |250.7 |250.9 |251.2 1251.6 
31 249.9 )250.3 |250.6 (250.9 2 (251.5 (251.8 (252.1 |252.4 [252.7 |253.0 (253.3 [253.6 |253.9 |254.2 |254.5 1254.8 1255.1 |255.4 
32 253.9 |254.3 |254.6 (254.9 .2 |255.5 (255.8 |256.1 |256.4 56.7 (257.1 (257.4 |257.7 {258.0 |258.3 |258.6 |258.9 |259.2 |259.5 
33 (257.9 |258.2 |258.5 |258.9 .2 (259.5 (259.8 |260.1 |260.4 |260.7 (261.1 (261.4 (261.7 (262.0 |262.3 |262.6 |262.9 |263.2 |263.5 
34 |261.8 (262.1 |262.4 |262.7 0 |263.4 |263.7 (263.9 (264.3 (264.6 (264.9 (265.3 (265.6 |265.9 |266.2 [266.5 |266.9 267.2 |267.5 |267.8 

35 |265.6 (265.9 |266.2 |266.6 9 (267.2 |267.5 |267.8 |268.2 (268.5 (268.8 |269.2 (269.5 |269.8 |270.1 |270.4 |270.8 |271.1 1271.4 |271.7 

6 269.3 (269.7 (270.0 {270.4 (280.7 (271.0 |271.3 |271.6 |271.9 3 |272.6 |273.0 (273.3 |273.7 |273.9 |274.3 |274.6 |274.9 |275.2 1275.6 

Sf) (273.1 1273.4 |273.7 (274.1 (274.4 274.8 (275.1 |275 275.7 0 |276.4 |276.8 |277.1 |277.4 |277.7 |278.1 (278.4 (278.7 |279.0 |279.4 

$8 (276.7 (277.1 |277.4 (277.7 |278.1 |278.4 |278.7 |279.0 |279.4 7 (280.1 |280.5 (280.8 |281.1 |281.4 |281.8 (282.1 |282.4 |282.7 |283.1 

3) 280.3 (280.7 (281.0 |281.4 (281.7 |282.1 |282.4 (282.7 |283.1 4 (283.8 (284.1 (284.4 |284.8 (285.1 [285.5 285.8 |286.1 |286.5 |286.8 

40) 83.0 (284.3 (284.6 285.0 [285.3 (285.7 286.0 286.3 (286.7 O '287.4 |287.8 |288.1 (288.5 |288.8 (289.1 |289.5 |289.8 |2900.1 (290.5 

4] 287.4 287.8 (288.1 [288.5 |288.8 (289.2 (289.5 (289.9 |290.2 (290.6 |290.9 |291.3 |291.7 |292.0 |292.4 |292.7 |293.1 |203.4 |203.7 \204.1 

42 290.9 1291.3 (291.6 [292.0 (292.3 (292.7 (293.1 (293.4 |293.8 (294.1 (294.5 |294.9 |295.2 |295.6 [295.9 |296 296.6 (296.9 (297.3 |297.7 

4:3 294.3 (294.7 (295.1 |295.5 |295.8 (296.2 (296.5 (296.8 (297.2 (297.6 |297.9 |298.3 |298.7 |299.1 |299.4 |299.7 |300.1 |300.4 |300.8 |301.2 

44 297.8 298.2 (298.5 [298.9 299.2 (2909.6 (299.9 (300.3 [300.7 |301.0 |301.4 |301.8 |302.1 (302.5 |302.9 |303.2 |303.6 |203.9 |304.3 1304.7 

$5 (301.1 301.5 301.9 (302.3 (302.6 303.0 (303.3 303.7 (304.1 |304.4 (304.8 |305.2 (305.5 305.9 |306.3 306.6 |307.0 307.4 307.7 308.1 

46 (304.4 304.9 305.2 305.6 (305.9 306.3 (306.7 307.0 '307.4 307.8 |308.2 |308.6 \308.9 |309.3 \309.7 1310.0 |310.4 310.8 311.1 \B11.5 

47 307.8 (308.2 (208.5 |208.9 309.3 (309.7 310.0 (310.4 310.8 |311.1 (311.5 1311.9 1312.3 |312.7 1313.0 1313.4 [313.8 (314.1 1314.5 |314.9 

48 310.9 (311.5 (311.8 [312.2 1312.5 (312.9 (313.3 |313.6 |314.0 |314.4 [314.8 {315.2 |315.6 |315.9 [316.3 (316.7 |317.1 (317.4 |317.8 |318.2 

40 314.2 (314.7 315.0 (315.4 (315.8 (316.2 316.5 316.9 (317.3 (317.7 (318.1 (318.5 (318.9 (319.3 1319.6 |319.9 |320.4 |320.7 (321.1 \321.5 

50) «(317.4 (317.8 (318.2 [318.6 (318.9 (319.4 319.8 320.1 320.5 |320.9 321.3 |321.7 |322.1 [322.5 |322.9 23.2 (323.6 (323.9 (324.3 [324.8 
51 320.6 (320.9 (321.3 (321.8 |322.1 $322.9 (323.3 )323.7 |3 1 324.5 9 1325.3 (325.7 (326.1 |326.4 |326.8 [327.2 (327.6 [327.4 

a2 323.7 |324.1 (324.5 1324.9 |325.3 326.1 (326.4 (326.9 |327.2 |327.7 1 (328.5 |328.9 (329.3 (329.6 {330.0 (330.4 (330.8 [331.2 

53 $26.8 (327.2 [327.6 (328.0 (328.4 $29.2 (329.6 (330.0 (330.4 (330.8 (331.2 [331.6 (332.0 (332.4 [332.8 1333.2 333.6 (333.9 [334.4 

54 329.9 (330.3 (330.7 1331.1 [331.5 332.3 |332.6 |3: 1 (333.5 333.9 (334.3 [334.7 |335.1 (335.5 (335.9 336.3 [336.2 [337.1 (337.5 

ay) $32.9 (333.3 1333.7 1334.2 [334.5 335.4 (335.7 2 (336.5 (336.9 (337.4 |337.8 (338.2 338.6 (338.9 [339.4 339.8 340.2 340.6 
6 (335.9 336.4 336.7 (337.2 (337.6 1338.0 338.4 1338.8 339.2 1339.6 1340.0 340.5 |340.9 1341.3 1341.7 [342.0 )342.5 1242.9 1343.2 [1343.7 

7 (1338.9 339.4 (339.8 (340.2 340.6 341.0 341.4 341.8 342.2 (342.6 [343.1 1343.5 1343.9 \344.4 1344.7 (345.1 (345.6 1345.9 1346.3 (1346.8 
8 341.9 342.3 (342.7 343.2 (343.6 344.0 344.4 (344.8 345.2 (345.6 |346.1 [346.5 (346.9 |347.4 1347.7 (348.1 (348.6 |348.9 (349.3 1349.8 
99 1344.8 (345.3 (345.6 [346.1 1346.5 (346.9 347.3 1347.7 |348.2 (348.6 [349.0 |349.5 (349.9 [350.3 |350.7 (351.1 1351.6 [351.9 |352.3 |352.8 
60 (347.7 348.2 (348.6 (349.0 (349.4 (349.9 (350.3 (350.7 (351.1 [351.5 [351.9 1352.4 |352.8 1353.3 1353.7 1354.1 [354.5 1354.9 1355.3 1355.8 
61 350.6 (351.1 1351.5 1351.9 1352.3 0 (354.4 (354.9 356.2 |356.6 (356.9 [358.5 (357.9 |358.2 |258.7 

62 (353.5 353.9 1354.3 1354.8 1355.2 9 (357.3 1357.8 359.1 (359.5 359.9 (360.4 [360.8 (361.2 (361.6 
63 356.3 356.8 357.2 (357.6 358.0 8 360.2 360.6 362.0 (362.4 (362.8 363.3 (363.7 (364.1 |364.5 
64 359.1 359.6 360.0 (360.5 360.9 6 363.0 1363.5 364.9 (365.3 365.7 366.2 366.6 (366.9 |367.4 

65 361.9 362.4 362.8 363.3 363.7 > 365.9 366.3 367.7 368.1 368.5 368.9 369.4 369.8 (370.3 
66 364.7 365.2 365.6 366.1 366.5 366.9 367.4 367.8 [368.3 368.7 369.2 6 (370.0 (370.5 |370.9 |371.3 371.8 |372.2 (372.6 (373.1 

67 367.4 367.9 368.3 (368.8 369.2 369.7 370.1 370.5 371.0 371.4 371.9 .4 (37: 378.3 (373.7 (374.1 (374.6 (375.0 (375.4 (375.9 
68 370.2 (370.7 (371.1 |371.6 (371.9 |372.5 |372.9 |373.3 |373.8 |374.2 |374.7 .2 5.6 (376.1 (376.5 (376.9 (377.4 (377 $78.2 (378.7 

69 $72.9 (373.4 373.8 (374.3 374.7 375.2 375.6 |376.1 (376.6 |376.9 377.5 9 |378.4 (378.9 1379.3 (379.7 |380.2 (380.6 381.0 381.5 
70) «(375.6 376.1 376.5 (377.0 377.4 377.9 378.4 378.8 379.3 1379.7 380.2 7 (381.1 (381.6 (382.0 382.5 |382.9 1383.4 (383.8 |384.3 
71 378.2 (378.7 379.2 |379.7 (380.1 380.6 (381.0 |381.4 (381.9 382.9 (383.4 (383.8 (384.3 (384.7 (385.2 (385.7 386.1 386.5 (387.0 
72) «3(6380.9 381.4 381.8 (382.3 383.8 383.3 383.7 (384.1 (384.6 385.6 (386.1 (386.5 (387.0 (387.4 (387.8 388.4 388.8 389.2 (389.7 
730 (383.5 384.1 384.5 (384.9 385.4 385.9 (1386.4 (386.8 [387.3 387.7 388.2 [388.8 389.2 (389.7 (390.1 390.5 [391.1 391.5 [391.9 |392.4 

740 386.1 386.7 387.1 387.6 388.0 388.6 388.9 [389.4 (389.9 (390.4 390.9 (391.4 (391.8 392.3 (392.8 1393.2 (393.7 394.1 1394.6 [395.1 

75) «=96388.7 389.3 389.7 390.2 390.7 391.2 391.6 (392.0 (392.6 392.9 (393.5 1394.0 [394.5 [394.9 1395.4 395.8 396.4 396.8 1397.2 [397.8 
76 391.4 391.9 392.3 (392.8 (393.3 393.8 (394.2 394.7 395.2 395.6 1396.1 |396.7 1397.1 (397.6 (398.1 (398.5 1399.0 399.5 1399.9 |400.4 

77 393.9 394.4 394.9 [395.4 395.8 396.4 396.8 397.2 397.8 (398.2 (398.7 '399.3 |399.7 |400.2 |400.7 |401.1 401.6 |402.1 (402.5 |403.1 

78 396.5 396.9 (397.4 [397.9 (398.4 (398.9 399.4 399.8 400.4 400.8 401.3 401.9 |402.3 [402.8 |403.3 403.7 404.2 404.7 [405.1 (405.7 
79 398.9 399.5 399.9 |}400.5 400.9 401.5 401.9 402.4 402.9 403.3 403.9 404.4 (404.8 (405.4 405.8 406.3 406.8 407.2 407.7 408.2 
80 401.5 402.0 402.5 |408.0 403.5 404.0 404.4 404.9 405.4 405.9 406.4 406.9 407.4 '407.9 |408.4 408.8 409.4 (409.8 410.3 410.8 
82 406.5 407.0 407.5 |408.0 |408.5 409.0 409.5 409.9 410.5 410.9 411.5 412.0 412.5 412.9 (413.5 413.9 414.4 414.9 415.4 (415.9 
S84 411.5 (411.9 412.4 (412.9 [413.4 413.9 (414.4 (414.9 (415.4 (415.9 416.5 417.0 (417.5 (418.0 '418.5 418.9 419.5 419.9 420.4 |420.9 
86 =416.3 416.9 417.3 |417.9 |418.4 418.9 419.4 419.8 (420.4 420.9 421.4 421.9 422.4 422.9 423.5 423.9 424.5 424.9 (425.4 (425.9 
88 421.1 [421.7 422.1 |422.7 |422.2 423.7 424.2 424.7 (425.2 [425.7 426.3 (426.8 427.3 (427.9 (428.3 428.8 429.4 (420.8 430.3 [430.9 
90 $25.9 (426.4 426.9 [427.5 (427.9 (428.5 429.0 429.5 430.0 430.5 [431.1 431.7 432.1 '432.7 |433.2 433.7 434.2 434.7 435.2 |435.7 


y2 430.6 431.2 431.6 (4382.2 4382.7 433.3 433.8 434.2 434.8 435.3 (435.9 (436.4 436.9 437.5 437.9 438.5 439.0 (439.5 439.9 440.6 

| 94 $35.2 435.8 436.3 1436.9 437.3 437.9 438.4 438.9 439.5 439.9 440.5 (441.4 441.6 |442.2 442.7 443.2 443.7 444.2 444.7 445.5 

96 439.8 440.4 440.9 (441.5 441.9 442.6 443.1 443.6 444.1 444.6 334.2 445.8 446.3 446.9 447.4 447.9 448.5 448.9 449.4 450.0 

| 98 (444.4 444.9 444.5 446.0 446.5 447.1 447.6 448.1 418.7 449.2 449.8 450.4 450.9 451.5 (451.9 452.5 453.1 453.6 454.1 454.7 

\ 100 =(448.9 449.5 450.0 [450.6 451.1 451.7 452.2 452.7 453.3 453.8 454.4 455.0 455.5 456.1 456.6 457.1 457.7 458.9 458.7 459.3 





NOTE: Values given in body of table are products of the square roots of the static and differential pressures in Ib. per sq. in., abs., and 
inches of water, respectively. 
Absolute pressures are based on atmospheric pressure of 15 Ib. per sq. in. 


Table has been condensed to serve field men in approximating meter readings, intermediate readings for accurate measurements may 
be obtained from pressure extension books, usually available in district offices. 
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CHAPMAN LIST 960 Small Forged-Steel 
Gate Valves have stainless working parts... superhardened 
by the new, exclusive Chapman process... that make too { 
tough a mouthful for wear to bite off, /et alone chew. This 
super-tough plug and seat now give List 960 even longer 
life than ever before—an extra span of service beyond any 
similar type of small valve. 


Chapman makes List 960 in both outside and inside screw 
models of the rising-stem type...in sizes from 14” to 2” 

. good for all pressures up to 750 Ib. at 800°F., and 
cold working pressures up to 1500 Ib. Get rid of all your 
small-valve troubles vvw .. contact the Chapman plant or 
nearest warchouse 
today. 


THE CHAPMAN VALVE 


MANUFACTURING CO. 
INDIAN ORCHARD, MASS. 











960 greet GATE yan 
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CALCULATION OF SUCKER ROD LOAD, STRETCH, AND PLUNGER TRAVEL 








Strokes per minute, 


s. p.m, 
24 30 34 
10 1.045 1.056 1.063 
12 1.053 1.067 1.076 
14 1.062 1.078 1.088 
16 1.071 1.089 1.101 
18 1.080 1.100 1.113 
20 1.089 1.111 1.126 
22 1.098 1.122 1.138 
24 1.107 1.133 1.151 
26 1.116 1.144 1.164 
28 1.124 1.156 1.176 
30 1.133 1.167 1.189 
32 1.142 1.178 1.202 
eS x $.p.m. 
5400 
TABLE B 
Size, weight, and cross-sectional area of sucker rods, pull rods and 
polished-rod pins 
Rod size—diameter, in. 56 % % ] 


Sucker Rods 


Cross-sectional area sq. in. 0.307 0.442 0.601 0.785 
Weight of rods (box and pin), Ib. 

per ft. 1.110 1.600 
Weight of rods (pin and pin with 

coupling), lb. per ft. 1.120 1.620 2.250 2.880 

Pull rods 

Cross-sectional area, sq. in. 0.307 0.442 0.601 0.785 
Weight of rods and clamps, lb. per 

ft. 1.120 1.600 2.250 2.920 

Polished rods 

Pin size—O. D., in. nT l' 6 1? 1% 
10 thread pin—root diam., in. 0.804 0.929 1.054 1.240 
10 thread pin—root area, sq. in. 0.508 0.678 0.873 1.208 


Example: 


What is the peak polished rod load, total stretch of the 
rod string, and the actual pump plunger travel in a well 
that has 3600 ft. of 5%-in. pin and pin sucker rods, a pump 
bore of 1'% in., 2-in. tubing, 14 strokes per min., and a 
polished rod stroke of 54 in.? 


Calculation of Peak Polished Rod Load 


Formula: 'P = W XL X K, 
Where: 
P = peak polished rod load neglecting buoyancy, 


W = dead weight of rods plus the weight of the fluid 
in lb. per ft., 

L = length of sucker-rod string, and 

K = impulse factor. 


In Table A, the impulse factor K for 14 s.p.m., 54-in. 
stroke is 1.140. In Table C, W, the dead weight of the rods 
plus the weight of the fluid for 5-in. rods and a 1'/2-in. 
pump plunger is 1.89. Length of the string is 3600 ft. 


Substituting: 


P 1.140 1.89 x 
ished rod load. 


3600 = 7756.56 lb. peak pol- 


Note: These calculations are intended only for use in the prelim- 
inary design of a rod string. No consideration is given harmonic 
motion of rod string or friction. For more accurate results a stress 
dynamometer or similar stress equipment should be employed. 


TABLE A 


Impulse factor K 


Length of stroke, in. 


54 64 74 
1.069 1.082 1.100 1.118 1.137 
1.083 1.098 1.120 1.142 1.165 
1.097 1.114 1.140 1.166 1.192 
1.111 1.130 1.160 1.190 1.220 
1.125 1.147 1.180 1.213 1.247 
1.139 1.163 1.200 1.237 1.275 
1.153 1.179 1.220 1.260 1.302 
1.167 1.196 1.240 1.284 1.330 
1.180 1.212 1.260 1.308 1.357 
1.194 1.228 1.280 1.331 1.384 
1.209 1.245 1.300 1.355 1.411 
1,222 1.260 1.320 1.380 1.439 


s = length of stroke, in. 
s.p.m. = strokes per minute 


TABLE C 


Combined sucker-rod and fluid weights 

W =combined dead weight of rods and 
Diameter fluid in lb. per ft.* 
pump plunger, 


in, 54-in. rods, | %-in. rods, in. rods, l-in. rods, 
Ib. per ft. Ib. per.ft. lb. per ft. lb. per ft. 
l 1.46 1.94 2.59 
1! 1.50 1.98 2.63 3.26 
1% 1.65 2.13 2.78 3.41 
1% 1.89 2.37 3.02 3.65 
1% 2.16 2.64 3.29 3.92 
115.46 2.40 2.88 3.53 4.16 
2 2.48 2.96 3.61 4.24 
2% 2.84 3.32 3.97 4.60 
2% 3.25 3.73 4.38 5.01 
2% 3.69 4.17 4.82 5.45 
3% 5.90 6.38 7.03 7.66 


*Based on pin-and-pin rod weights. 
(water at 39.1 


Specific gravity of fluid 1.000 


F.) Weight of fluid per cu. in. 0.0361 Ib. 


Calculation of Total Stretch of the String 


Formula: $ es 
Em < A 
Where: 
S = total stretch in in., 
P = peak polished rod load (7756.56 Ib.), 
Ws = weight of rod string in |b., 
L length of the string in in., 
Em modulus of elasticity, 29,000,000, 
A cross-sectional area of rods, sq. in., and 
K impulse factor (1.140). 


In substituting in the formula P is 7756.56 lb. as calcu- 
lated previously, Ws is the length of the rods (3600 ft.), 
multiplied by the weight in lb. per ft., taken from Table 
B for %-in. pin and pin rods (1.120) times the impulse 
factor (1.140) from Table A is equal to 4596.48. L is the 
3600 ft. converted to in., 43,200. Em is 29,000,000 and 
A, the cross-sectional area of the %%-in. rod is 0.307 sq. in. 
taken from Table B. 

(7756.56 — 4596.48) 43,200 
; 29,000,000 * 0.307 


15.33 in. total stretch of the rods. 


136,515,456 
8,903,000 


S 


Calculation of Pump Plunger Travel 


The actual pump plunger travel is found by subtracting 
the stretch of the rods from the 54-in. stroke. 54 — 15.33 
38.67 in. 





I1This formula is derived from A.P.I. 





Standards No. 11 E, Third Edition 


1939. 


adopted May, 
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Two Le Roi RXI1V Engines powering a drilling 
— for R-G —— Co., Wichita Falls, Texas. 


AL 





" 
a 


~ 





~ 


rar \ 
a | 
Ta 





= thanks to the power and flexibility 
100,000 feet is a lot of drill- 
ing in any man’s language! 


of lE ROI Drilling Engines 
That’s the job this rig is do- 


ing in the Hull-Silk Pool. In a period of 2, years, over 25 wells 
have been drilled, each averaging about 4,000 feet in depth. 





And — in spite of this almost continuous service — maintenance 
cost on the two Le Roi power units has been less than $300. ¢ 
Here’s another case where careful engineering based on long 
experience with oil field conditions — and rugged construction 
to exceptional precision standards — make Le Roi power “pay 
out” on one tough job after another —- with economical, trouble- 
free service. © Power your drilling rigs with Le Rois. Write 
for Bulletin DE4 giving complete information on 4-, 6-, 8-, and 
12-cylinder Le Roi Drilling Engines burning gasoline, natural 





gas, or butane. P-13 


LEROI COMPANY e mitwaukeE, WIS. © TULSA, OKLA. 


Southern Engine & Pump Company, Houston—Dallas—Kilgore, Texas 


General Machine & Supply Company, wichita Falls — odessa, Texas 
Western Machinery Company, St. Louis, Missouri ¢ Centralia, Illinois 
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t S—PER 
Engler 52 58 70 96 155 355 700 1400 2100 
Engler Degrees 1.0 11 1.4 1.9 3.1 70 13.8 27.6 41.4 
Redwood Std. 28 30 38 54 90 210 420 840 1260 
Saybolt Furol 15 27 50 95 143 
Saybolt Univ. 31 34 43 61 103 237 475 950 1425 
Centipoises l 2 5 10 20 50 100 200 300 
G.P. | Pipe _— . 
\ | was Friction head 
* * * | * * * * * o 
Ie 10 | 1.2 | 12 | 1.2 | 15 | 1.2 | 18 11.3 | 25 | 1.4163 /| 0.8 127\ 0.4 | 253) 0.2 | 380, 0.2 
3 34 3 | 1.6 31 1.6 4/ 1.6 5 | 1.9 8 | 1.6 | 20 | 0.8 41) 0.4 82} 0.3 | 123) 0.2 
l 1; 2 1 | 2.0 1; 3.8 2/ 2.5 3} 1.8 8 | 0.8 16; 0.4 31; 03 47| 0.3 
34 6) 1.7 8 | 1.6 ]10 | 1.6] 12 | 1.7 | 14) 2.0 | 34) 1.3 68 0.7 137| 0.4 | 205) 0.3 
5 | 31 2.1 2; 2.0 3 | 2.0 4 | 2.2 S$ 12.3113! 1.3 26) 0.7 52) 0.4 79| 0.3 
14 1 | 2.7 ae & | tis? 1 | 3.2 2} 3.7 4 1.4 9) 0.7 17| 0.4 26| 0.4 
34 14) 1.7417 | 1.6 }] 22 | 1.6 | 26 | 1.6] 31 | 1.8 | 54 | 1.7 | 108 1.0 | 216) 0.6 | 325) 0.4 
8 1 4/21 § | 2.1 7) 2.0] 8] 2.1 ]10| 2.4] 21)1.9] 41)-1.0] 83) 0.6 | 124) 0.4 
1% 1 | 2.8 2 | 2.6 2 | 2.6 2] 2.8 3 | 3.2 7 | 2.0 14; 1.1 27; 0.6 41| 0.5 
1 9/ 2.2711 | 2.1 1 14 | 2.0117 | 2.0 | 20 | 2.1 | 31 | 2.3 62) 1.5 | 125) 0 187; 0.6 
12 1% 2 | 2.8 3 | 2.8 4/| 2.6 S 1 3.7 6) 3.0] 11 | 2.7 21) 1.6 42) 0.9 62) 0.6 
Ilo 1 | 3.2 113.2 2 {3.1 2/| 3.2 3 | 3.6 6 | 2.8 11) 1.6 22) 0.9 33) 0.6 
15 | 2.2118 | 2.1] 23| 20] 28) 2.0] 33 | 21] 43) 2 84, 1.9 | 167| 1.0 | 251) 0.7 
It 1% 4/29] 5] 2 6/26] 8) 26) 9/28 ]14) 3.0] 28) 2.0] 55) 1.1 83) 0.8 
lho 2/13 213.2 3] 3.1 4) 3.1 4 | 3.4 713 15, 2.0 30) 1.1 44, 07 
| | 
1% 6/29] 7/28] 9| 2.6411 | 2.7 113 | 2.8117 | 3.3 5| 2.4] 69 1.4 | 104) 0.9 
20 Ilo 3 | 3.4 3 | 3.2 4/3.1 5 | 3.1 6 | 3.2 9 | 3.6 19} 2.5 37| 1.4 56) 1.0 
2 1 | 4.2 1 | 4.1 1 | 4.0 2) 4.0 2 | 4.3 3 | 3.9 7,26 14, 1.4 21) 1.1 
I's 6} 3.2 7} 3.3 9| 3.2711 3.1 13 | 3.1 17 | 3.6 28| 3.2 56) 1.9 84, 1.4 
30 2 2 | 4.3 2\4 4.0 3 4.0 4/411 5 | 4.7 10, 3.5 21; 2.0 31, 1.3 
2'5 SEs. 1 | 4.9 47 1 | 4.7 2; 5.0 3] 5.5 5, 3.8 10° 2.1 15) 1 
Ils 10 |} 3.5 | 12 | 3.4715 | 3.2 | 18 | 3.1 | 21 1427) 3 38) 3.6 74, 2.4 7 111) 1.8 
40 lk 2 3/44] 4/42] 5)/41] 6/40] 7/41] 8/46] 14°41] 27/26] 40) 1.8 
216 §.2 2) 5.0 2/| 4.8 a} 6.7 3 | 4.8 4) 5.7 7| 4.3 13) 2.7 20) 1.9 
2 5 | 4.5 5 | 4 71s 8 | 4.0 9|/40]12)44 17, 4.7 34, 2.9 §2| 2.2 
50 2'5 2; 5.4 2) 5.1 3 | 4.9 314.8 4 | 4.7 § | 5.5 8 5.1 17| 3.2 25) 2.4 
3 1 | 6.5 1 | 6.1 1 | 5.9 1 | 5.9 1 | 6.0 2) 7.3 4, 5.6 7, 3.4 11} 2.3 
2 7 | 4.5 7 | 4.3 9 | 4.1 11} 4.0713 | 4.0]17 | 4.5 21, 5.0 41| 3.5 62) 2.6 
60 215 3 | 5.4 3 | 5.1 4/50 5 | 47 6 | 4.7 7 | 5.3 10, 5.5 20) 3.9 30) 2.7 
3 1} 5.8 1 | 6.4 1 | 6.0 2; 5.9 2} 6.1 fe 6.2 8} 3.9 13) 2.8 
2 11} 4.7713 |} 4.41715 | 4.3 118 | 4.1 | 22 | 4.0] 28 | 4 34.4.8 55) 4.1 82) 3.3 
sO 214 5 | 5.5 5 | §.2 7:49 8'48 9| 4.7112 | 5.0 15| 5.8 27) 4.5 41'3.5 
3 2; 6.7 2)\6.4 2 | 6.1 3159 3) 59 4\6 6) 7.1 11/49 17\ 3.6 
21, 7 | 5.6 8 5.4110 9711 )4.9]14)4.7]718 | 4.9 23) 5.5 34; 5.0 51) 4.0 
100 3 2 | 6.9 3 | 6.5 3 | 6.1 5.9 5 | 5.9 6 | 6.1 8| 7.3 14) 5.7 21; 4.2 
4 1 | 8.8 1/| 8.4 1 1 ae S| SE 2 | 8.5 2) 9.1 5| 6.1 7| 4.5 
| | } 
215 $10) 5.6] 11 | 5.4] 13) 5.0] 16) 4.9] 19 | 4.7] 24) 4.7] 295.2] 40) 5.5] 61) 42 
120 3 3)}6.9] 4/66] 5/62] 6/41 71/59] 91] 6.0 11; 6.9 17; 5.8 | 25) 4.9 
4 1 | 8.8 1 | 8.5 1} 8.1 2);7.8] 217.7] 2) 8.3 3 7 6) 7.0 9) 5.2 
2'5 13 | 5.7 |] 15 | 4.6 | 18 | 5.1 | 21 | 4.9 |] 25 | 4.8 | 32 | 4.7 38) 5 47| 5.9 70} 4.7 
140 3 5 | 7.0 5 | 6.7 6 | 6.2 716.3 9/ 5.9111] 5.¢ 14) 6 20| 6.7 30) 5.3 
4 1/907 1/85) 2)8.1) 2)/7.9]) 3) 7.77 3) 8.1 4) 9: 7, 7.7 | 10) 6.0 
3 6 | 7.1 7 | 6.7 S | 6.3 9} 6.1411 )}5.9 414) 5.9 17, 6.4 23) 7 5.9 
160 4 2; 9.1 2} 8.6 318.1 3 | 7.9 Si d.a 47.9 5} 8.9 8 8.2 11) 6.5 
5 1 /11.2 1 }10.7 l {10.1 1; 9.8 1| 9.7 1 |10.2 2)12.1 3) 9.1 5| 7.0 
3 7/71] 8)68]10/ 64] 11 6.1)14)5.9]18/)5.9] 21/63] 25) 7.4] 38] 6.0 
180 4 219.2 2 | 8.7 3 | 8.1 3/8 eid 5 | 7.8 6| 8.6 1 8.7 13) 7.0 
5 1 111.3 1 |10.7 1 /10.1 1; 9.9 1| 9.7 2 10.7 211.8 3; 9.8 5) 7.6 
3 9|7.3 | 10} 6.8 | 12 | 6.4] 14) 6.1 17 | 6.0] 21 | 5.9 25; 6.2 31; 7.2 42, 6.5 
200 4 2) 9.2 3 | 8.7 8; 8.3 4/ 8.1 5 | 7.7 6 | 7.7 7| 8.5 10) 9.1 147.5 
5 1 /11.4 1 |10.9 1 /10.1 1 | 9.9 2/97 2/'9.9 211.4 4103 6 8.2 
4 3) 9.4 4; 8.9 4/84 5 | 8.1 6) 7.8 8 | 7.7 10 83 12} 9.7 17, 8.2 
240 5 1 111.5 1 j11.1 2 |10.3 2 110.1 219.7 3197 310.7 511.2 7| 9.1 
6 1 (13.7 1 |13.0 1 {12.2 1 119 1 (11.6 1 (11.9 113.5 2:12.8 3, 9.7 
4 4/ 9.4 5|}9.0] 6/8 7 1 8) 7.97 11 | 7.7 13, 8 15) 9.: 20 8.9 
280 5 2 j11.7 2 j1l 2 10.4 2 |10.1 3} 9.7 8} 9.7 410 511.9 8| 9.9 
6 1 |13.9 1 13.2 1 {12.1 1 }12.1 1 11.6 2 11.7 212.9 3.13.3 410.8 
*Equivalent number of feet of straight pipe to add for each 90° elbow. 
This table shows HEAD (in feet of water) necessary to force liquids of different viscosities 
quantities, through 100 ft. of clean, new wrought iron pipe. 
If liquid has a specific gravity other than unity, consider 
1. If viscosity is in Engler, Redwood or Saybolt multiply friction head shown by the specific 
feet of water corrected for specific gravity. 
2. If viscosity is in centipoises, divide the centipoises by specific gravity and use the result 
friction head. Now multiply the friction head by the specific gravity. This will give you friction 
| gravity. 
| (Data supplied by Geo. D. Roper Corporation) 





100 FT. 


2800 














3500 4200 5600 7000 
55.2 69 83 110 138 
1680 2100 2520 3360 4200 
190 238 85 380 475 
1900 2375 2850 3800 4750 
400 500 600 800 1000 
* * * * | * 
506} 0.2 | 633) 0.2 | 759) 0.2 
164; 0.2 | 205) 0.2 | 246) 0.2 | 328) 0.2 | 410) 0.2 
62) 0.2 78} 0.2 94) 0.2 | 125) 0.2 | 156) 0.2 
273) 0.2 | 342) 0.2 | 410) 0.2 | 547, 0.2 | 684) 0.2 
105; 0.3 | 131) 0.3 | 152) 0.3 | 210) 0.2 | 262) 0.2 
35) 0.3 43) 0.3 52! 0.3 69, 0.3 87; 0.3 
433) 0.3 | 541) 0.3 | 649) 0.2 
165) 0.3 | 206) 0.3 | 248 0.3 | 330) 0.3 | 413) 0.2 
54) 0.4 69 0.4 82; 0.3 | 110) 0.3 | 137) 0 
250) 0.5 | 312) 0.4 | 374) 0.4 | 499) 0.3 | 624) 0.3 
83| 0.5 | 104) 0.4 | 125) 0.4 | 167) 0.4 | 208] 0.3 
44, 0.5 56| 0.5 67, 0.4 89) 0.4 | 111) 0.4, 
335| 0.6 | 419) 0.5 | 502 0.4 | 670) 0.3 
110) 0.5 | 138) 0.5 | 166) 0.5 | 221) 0.4 | 276) 04 
59) 0.6 74| 0.5 89 0.5 17 118) 0.4 | 148) 0.4 
138) 0.7 | 173) 0.6 | 208) 0.5 | 277) 0.4 | 346) 0.4 
75| 0.8 | 93] 0.6 | 112) 0.6 | 149) 0.5 | 186) 0.4 
28) 0.8 35) 0.7 41) 0.6 55) 0.5 69) 0.5 
111) 1.0 | 139] 0.9 | 167) 0.8 | 223) 0.6 | 278) 0.5 
41) 1.1 52) 0.8 62, 0.8 83; 0.7 | 103) 0.6 
20) 1.1 25) 1.0 30, 0.8 40) 0.7 50) 0.7 
148; 1.4 | 186] 1.1 | 223) 0.9 | 297) 0.7 | 371) 0.6 
54, 1.4 67) 1.2 81} 1.0 | 108) 0.8 | 135) 0.7 
27; 1.4 34) 1.2 40,10 54) 0.8 67| 0.7 
69; 1.8 86) 1.4 | 103) 1.2 | 138 0.9 72) 0.8 
33) 1.8 42) 1.4 50) 1.3 66) 1.0 83! 0.8 
14, 1.8 18} 1.5 22; 1.3 29; 1.1 36, 0.9 
| | 
83) 2.0 | 104) 1.7 | 124) 1.4 7 166) 1.1 207; 0.9 
40| 2.1 50| 1.7 60) 1.4 80) 1.1 101; 1.0 
17) 2.1 21; 1.7 25) 1.5 34, 1.2 42) 1.0 
109| 2.6 | 137) 2.2 | 164) 1.8 | 219) 1.2 | 273) 1.2 
54) 2.7 68} 2.2 81, 1.9 | 108) 1.4 | 135) 1.2 
23; 2.8 28) 2.2 34, 1.9 45 1.5 57) 1.3 
68} 3.2 84) 2.6 | 101) 2.3 | 135) 1.7 | 169) 1.4 
28) 3.3 35) 2.8 42) 2.2 56) 1.8 70) 1.5 
9) 3.5 12} 2.8 14| 2.4 19; 1.9 24) 1.6 
81| 3.7 101) 3.1 121; 2.7 162) 2.1 202) 1.7 
33) 4.3 42) 3.3 50} 2.8 67) 2.1 84) 1.7 
11) 4.1 14) 3.3 17} 2.8 23; 2.2 29) 1.8 
| 
93) 4.2 | 116) 3.6 | 139) 3.1 186) 2.4 | 232) 1.9 
39, 4.5 49| 3.7 59| 3.2 79, 2.4 98; 2.0 
13) 4.7 17| 3.8 20; 3.2 27) 2.5 33) 2.1 
45| 4.9 56) 4.2 68) 3.6 90, 2.8 113; 2.2 
15| 5.2 19| 43 23) 3.7 30; 2.8 38) 2.3 
6) 5.4 8 44 9 3.7 12} 2.9 15] 2.4 
| 
50 5.3 63) 4.6 75 3.9 | 100 1 126) 2.5 
17| 5.8 21, 4.8 26) 4.1 34) 3.1 43; 2.5 
7; 6.0 9 4.8 10 4.2 14.3.2 17| 2.6 
56 5.7 70, 4.9 84 4.3 112 3.4 141; 2.8 
19 6.3 24, 5.2 29°45 38 3.4 48} 2.8 
8 6.5 10 55 12 4.6 15 3.5 19} 29 
23; 7.0 29 6.1 34 5.2 46 4.1 7, 3.3 
9; 7.6 11! 6.3 14,54 Is 4.1 2 4 
478 6 6.5 7| 5.5 9 4.2 11] 3.5 
27| 7.7 33) 6.7 40 6.0 53,47 67} 3.8 
11 8.4 15| 7.2 16) 6.2 1,458 27; 3.9 
5 90 6 7.4 s 64 10 4.8 13; 4.0 
and specific gravity of unity and in given 
: gravity. This will give you friction head in 


marked 
feet 


in the line 
head in 


“centipoises” to find the 


of water corrected for specific 
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HELP FOR MEN 
WITH 
VALVES TO REPAIR 





Newest “PIPING POINTERS” 
Show How To Do It! 


O keep pipe lines lowing and war production 

humming—now when piping replacements are 
hard to get—means that valves must be kept in 
proper repair. The latest “Piping Pointers” Bul- 
letin answers dozens of questions on “how to do 
it!” Coming from Crane—America’s largest man- 
ufacturer of valves—you can be sure the informa- 
tion it gives is sound and practical. 


Not only does Bulletin No. 5 tell how to do it, 
but illustrates modern valve repair methods with 
actual photographs. It’s a valuable reference for 


any piping man—veteran or beginner; ideal for 
employee training school use. It serves a dual pur- 
pose: (1) to help get renewed life from valves, 
(2) to conserve critical materials. 


“Piping Pointers” Bulletins are one of the ways 
Crane Co., as the leader in its field, is sharing its 
basic information with other industries producing 
for Victory. Copies of Bulletin No. 5, and preced- 
ing issues covering other subjects of piping main- 
tenance, are available free to any plant. Ask your 
Crane Representative or write direct for them. 





CRANE CO., GENERAL OFFICES: 
836 SOUTH MICHIGAN AVENUE, CHICAGO 
VALVES © FITTINGS © PIPE 
PLUMBING © HEATING © PUMPS 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 
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HORIZONTAL *THERMO-SIPHON HEATER FOR OIL AND GAS SEPARATORS 











TABLE 1 


0.565 
Value of (7) for various pressures 


and length of pipe 








Values Values of P 
of L 
0.030 0.040 0.050 0.060 
40 0.0174 | 0.0200 | 0.0204 | 0.0257 
60 0.0136 | 0.0162 | 0.0182 | 0.0204 
80 0.0117 | 0.0135 | 0.0155 | 0.0174 
100 0.0102 | 0.0120 | 0.0135 | 0.0151 
120 0.0091 | 0.0107 | 0.0123 | 0.0136 
140 0.0083 | 0.0097 | 0.0112 | 0.0126 
160 0.0079 | 0.0091 | 0.0106 | 0.0116 
180 0.0074 | 0.0085 | 0.0097 | 0.0107 
200 0.0069 | 0.0080 | 0.0093 | 0.0102 
220 0.0066 | 0.0077 | 0.0088 | 0.0098 
240 0.0063 | 0.0074 | 0.0083 | 0.0091 
260 0.0060 | 0.0069 | 0.0081 | 0.0087 
280 0.0056 | 0.0067 | 0.0076 | 0.0083 
300 0.0055 | 0.0065 | 0.0072 | 0.0081 
TABLE 2 


Values of (D)"-*2 for different size pipes 


Sieof  I.D. of pipe, 0.72 Cross-sect. 
pipe, in. in. D area, sq. ft. 
l 1.049 1.035 0.006 
2 2.067 1.687 0.023 
24 2.469 1.014 0.033 
3 3.068 |} 2.239 | 0.051 
314 3.548 2.483 | 0.069 
4 4.026 2.72 | 0.088 
5 5.047 3.296 | 0.139 











CALCULATIONS, using given condi- 
tions: The temperature at the inlet to the 
heater is 140° F., and that at the outlet of 
the heater is 190° F. Water at 190° F. 
Weighs 60.36 lb. per cu. ft., and at 140° 
F. weighs 61.38 lb. per cu. ft. To find the 
pressure exerted by the water in the risers 
to the separator, the mid-point distance of 
6.0 ft. is used. Thus the pressure exerted 
by a column of water at 190° F., 6.0 ft. 
high is equal to 


, 6.0 
60.36 144°" 2.5150 Ib. per sq. in. 
The .pressure exerted by the 6.0 ft. col- 
umn of water at 140° F. is equal to 


6.0 
X —, or 2.5575 lb. sq. in. 
61.38 X j4q° °F 2-55 5 lb. per sq. in 


Dividing 6.0 ft. by 144 gives the answer in 
lb. per sq. in. Since the water in the two 
pipes are at different temperatures, the 
pressures are unequal. The difference in 
pressure is the available pressure to cir- 
culate the water through the system. Sub- 
tracting the two pressures 
2.5575 — 2.5150 = 0.0425 Ib. per sq. in. 
available circulation pressure indicated by 
P in the formula. 

By using the following formula the rate 
of circulation of the water through the sys- 
tem may be determined. 


P 
\ — 1600 [- | 0,565 (DP) 0.72 


L 

Where: 

V = velocity in ft. per min., 

P = available pressure in lb. per sq in., 

L = length of pipe in the system in ft., 
and 

D = inside diameter of pipe used in in. 

In this case: 

P = 0.0425 |b. per sq. in. available cir- 
culating pressure. 

L = 81.4 (ice., 13% ft. of pipe in heater; 
40 ft. of pipe between heater and 
separator; 12 ft. of pipe in risers 
to separator, and 9 ells = 1.82 ft. 
per ell = 16.4 ft., total 81.4 ft.) 








TABLE 3 


Design data for oil and gas separator heaters based on maximum amount of heat that 
can be dissipated by the separator when water temperature at the separator is 190°F. 


and air temperature is — 10°F. with a 20-mile per hour wind 
(To realize these conditions all water lines must be heavily insulated) 


Separator size , 
= - Minimum mid- 


Pipe size for 
point distance, 
ft. 


heater, in. 


Diameter, Height, 
i ft. 


ft. 


2 6 6 1 

2 13 6 

2 18 6 

2.5 10 6 2 

2.5 16 6 

3.0 10 6 2 

3.0 16.5 6 

3.5 12 6 2 

4 12 6 2 

4 16.5 6 

5 16.5 6 2 

7 24 6 3 

. , : F.° hr. 
Film resistance oil to water, 0.085 

B.t.u. 


Film resistance water to steel to air 0.182 


Example of use of above table: It is desired to heat a separator 2 ft. in diameter and 
13 ft. high. This size separator is listed in the second line in columns 1 and 2. The base of 
the separator is 744 ft. above the ground, which allows a mid-point distance of about 614 ft. 
The general piping lay-out is as illustrated in Fig. 1. The size of pipe to use is 1 in., taken 
from column 4 above. From column 5 the inside length of the heater is 644 ft. From column 
6 the width and depth of the heater is found to be 11 in. From column 7 the chimney 


diameter is found to be 5% in. 


Length of heater Width and depth 
chamber, ft. of heater, in 


Chimney 
diameter, in 


tle 1] 5} 
jlo 13%o 634 
6} > 15 7% 
7% 1616 aly 
y 19 q 
12 21 10% 
14 2714 13% 
F.° hr. 


B.t.u. 











EXAMPLE: 


Fig. 1 is a sketch of horizontal type thermo-siphon 
heater to heat an oil and gas separator. Although not 
clearly shown in the sketch, lines to and from the separa- 
tor and heater should slope up from the heater to the —_ 
separator with a slope of not less than 1-in. to each 5 ft. — 


of pipe. 
Given conditions: 


l-in. pipe in risers = 12 ft. $ 
Midpoint distance (see figure) = 6.0 ft. vi 














l-in. pipe in heater = 13.5 ft. 


=P) 


GAS umauer) 


















































l-in. pipe to risers at separator = 40 ft. | _S FJ 
: . } 
l-in. ells in the system = 9. “| WATER 
Water temperatures = inlet ‘ 
heater, 140° F., and outlet = % 
heater, 190° F. - 
re) 
z 
*Taken from an article by Harold Vance < 
md Elmer G. Smith, “The Thermo- ” 
iphon Heater for Oil Field Use,” THE a) 
PETROLEUM ENGINEER, September, - 
1942. z 
° 
a 
HEATER ° 
= 
Tl U_em | s 
=——w — =| 
U0 2. eS 
W 












oF am i Pe 7| a ae 
20' 














D = 1.049, inside diameter of 1-in. pipe. 
(Taken from Table 2.) 


The value of 


rec ich j 0.0425 oe 
( 7 which 1s ( 814 


is found to be 0.01396 from Table 1. The 
inside diameter of the l-in. pipe (D) is 
1.049; (D)°-72 is 1.035 from Table 2. 


as fo... 
V = 1600 14. | (1.04900 


1600 (0.01396) (1.035) 
= 23.15 ft. per min. 


II 


From Table 2 the cross-sectional area 


of l-in. pipe is 0.006 sq. ft. Water is moving 


through the pipe at the calculated velocity 
of 23.15 ft. per min. The volume of water 
moving through the pipe is 23.15 & 0.006 

0.139 cu. ft. of water per min. or 8.35 
cu. ft. per hour circulating through the 
system. 

If the water in the system weighs 61.2 lb. 
per cu. ft., then the weight of the water 
circulating through the system per hour is 
61.2 * 8.35 = 511 Ib. 

The temperature difference between the 
inlet and outlet of the heater is 

190° F. — 140° F. = 50° F. 

The B.t.u. developed by the heater per 
hour is 511 50 = 25,550. 

If no heat were lost between the heater 
and separator, then 25,550 B.t.u. per hour 
would be delivered to the separator. 
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How to have your Feiestt> Pipe Tools 
Factory Reconditioned...Promptly. 2csonr Arvorties 


New Service through Your Jobber on Re-Newing 
Your RIF301L Wrench Jaws and Chaser Dies 
... ata Big Saving to You 































OU can help meet your tool shortage from other customers, to save shipping 
by using this new service tokeep all expense, for we allow one-way freight 
your Ritaip Pipe Tools on the job. to Jobber on 100 pound lots or more. Re- 
Simply collect allyourold wornRitatp Member: only RitniD trade-marked parts ac- 
Wrench Jaws ond Cheser Vins aad ware cepted for this service. No priorities needed. 
: Service is prompt. e Parts you send us are care- 

them over to your Supply House with fully inspected, to make sure they're worth 
order for this Reconditioning Service. reconditioning. We reserve the right to reject 
Your Jobber ships them to us with parts them if they can’t be made as good as new. 








Quick Reconditioning of RIF(D Chaser Dies 


Threader dies are accurately re + pen pe to original specifi- 
q ,) cations. They are then inspected and tested and sent back 
~ ¥ to you under Rif@mip new parts guarantee. 


Dies for 
RitaI(b> 
No. OOR, OR, 
TR and 3-way 
Series 








Dies for Fetteeett> No. G5R Series 






Dies for Fetteextt No. IR Series 


r 








Quick Reconditioning 
of Your RIF1D Wrench Jaws 


Both hook and heel jaws are scientifically an- 
nealed in our automatic electric furnaces, same 
as new jaws.... They are recut in the same ma- 
chines and by exactly the same methods as used 
for new jaws... . Jaws are then re-hardened like 
new... . After final inspection, they are returned 
to you under regular Ritat> new parts guarantee 
of satisfaction. 








Wrench sn Heeljaw Wrench 
with pin Hookjaw 





‘Every tool is needed these critical days. Gather up your worn parts now 
and call your Jobber. This service is available only in the United States. 


All Fe(Gex0t> Pipe Tools are ” ae =, THE RIDGE TOOL COMPANY 
sold through Supply Houses J ELYRIA, OHIO, USA. 


Pipe Wrenches, Cutters, Threaders, Vises 


Work-Saver Tools for America’s Big Joh in 1942 





THE PETROLEUM ENGINEER, October, 1942 





THE PETROLEUM ENGINEER'S CONTINUOUS TABLES P 683.320. 


























24-HOUR CAPACITY* OF 4-IN. BY !'/4,-IN. ORIFICE PLATE—FLANGE CONNECTIONS 
( iii Differential, in. of water 
Ib. per Sq. 

In. ga. i) 10 20 30 10) 50 60 70 80 90 100 
10 } 6 9g 11 12 14 15 16 18 19 20 
20 5 7 10 13 15 17 18 20 21 22 23 
30 6 S 12 15 17 19 21 22 24 25 27 
10 7 +) 13 16 19 21 23 25 26 28 29 
50 7 10 14 18 20 23 25 27 29 30 32 
60 8 11 15 19 22 24 27 29 31 33 34 
70 8 12 16 20 23 26 28 31 33 35 37 
80 9 12 17 21 24 27 30 32 35 37 39 
90 9 13 IS 22 26 29 32 34 36 39 1] 

100 10 13 19 23 27 30 33 36 38 10 13 
110 10 14 20 24 28 31 34 37 10 $2 14 
120 10 15 21 25 29 33 36 39 $] 14 16 
130 11 15 21 26 30 34 37 10) 13 15 18 
140 11 16 22 27 31 35 38 11 14 17 50 
150 1] 16 23 28 32 36 4() 13 16 18 51 
160 12 17 24 29 33 37 4] 14 17 50 53 
170 12 17 24 30 34 38 42 45 18 51 54 
180 12 18 25 30 35 39 43 16 50 53 56 
190 13 IS 25 31 36 40) 44 18 51 D4 57 
200 13 1S 26 32 37 $1 15 19 52 dd 58 
210 13 19 27 33 | 38 12 16 50 53 57 60 
220 14 19 27 33 39 43 47 51 55 58 61 
( 230 14 20 28 34 39 44 18 52 56 59 62 
240 14 20 28 35 10) $5 19 53 57 60 | 64 
250 1d 20 29 35 $] 16 50 D4 dS 61 65 
260 15 21 30 36 42 17 Dl dd 59 63 66 
270 15 a 30 37 43 17 52 56 60 64 67 
280 15 22 31 | 37 43 48 53 57 61 65 68 
290 16 22 31 38 44 19 54 DS 62 66 70 
300 16 22 32 39 $5 50 dD 59 63 67 71 
310 16 23 32 39 45 51 56 60 64 6S 72 
320 16 23 33 40 46 52 56 61 65 69 73 
330 17 23 33 10) 47 52 57 62 66 70 74 
340 17 24 34 41 17 53 a8 63 67 71 75 
350 17 24 34 42 18 54 59 64 68 72 76 
360 17 24 34 42 19 dD 60 65 69 73 77 
370 17 25 35 13 19 5d 61 65 70 74 78 
380 IS 25 5) 13 50 6 61 66 71 75 79 
390 IS 25 36 14 51 57 62 67 72 76 SO 
100 IS 26 36 14 51 57 63 68 73 77 81 
110 IS 26 37 1 52 58 64 69 73 78 82 
120 19 26 37 45 53 59 64 69 74 79 8&3 
30 6} 619 27 38 16 53 59 65 70 75 80. | 84 
140 19 rf 38 17 dA 60 66 71 76 81 85 
150 19 27 38 17 4 61 66 72 77 SI S6 
160 19 27 39 1S 55 61 67 73 78 82 S7 
170) 20 28 39 18 D9 62 68 73 78 83 SS 
180 20 28 1() 19 56 63 69 74 79 84 89 
é 190 20 28 10 19 57 63 69 75 80) 85 89 
500 20 29 10 19 57 64 70 76 S1 SO 90) 

i-in. by 4-in. orifice plate size, flange connections. 1 hour coefficient — 16.6 
*Million cu. ft. based on (4 oz.) 14.4 Ibs. per sq. in., 0.60 gravity, and 60°F. temperature. 24 hour coefficient = 398.4 
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— design, construction, and operating principle all con- 

tribute to efficient, low-cost air cleaning . . . but there’s an extra 
feature in Vortox that adds even longer life to these cleaners: Vortox 
engineers didn’t stop with a few “all-purpose” designs to meet general 
engine needs. Instead, they perfected such a complete line that today 
there’s a Vortox for every engine size... every 
type...every capacity...every operating 


condition! 


That's why, when you equip your engines with 
Vortox Cleaners, you get more cleaning effi- 
ciency and more engine protection. No need 
to purchase a cleaner that’s too large or too 
small for your needs. Number of cylinders, 


bore, stroke, power require, type of fuel, 
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method of installation—all these factors can be matched with the 
Vortox Air Cleaner “tailored” to your specific needs. 

So whether your engines are operating as compressors, pumping 
units, power rigs, on trucks, tractors —or any other service — you can 
get economical engine protection against abrasive dust and grit by 
specifying Vortox. Rugged construction...ex- 
tremely low maintenance costs...unusually 
high capacity...are other outstanding Vortox 
features that will save you money on every 
installation. Write for full details and solve 


your air cleaning problem... today! 


Vortox Manufacturing Co. 
CLAREMONT * CALIFORNIA 


OIL TYPE SELF-WASHING 


PN as Ns 
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SOLUTION OF HAZEN AND WILLIAMS FORMULA *OSNOO% 
FOR SMALL CAPACITY LINES pew 1020; gan 



















cd2-68 
. * ——— Where 
EXAMPLE P = Pounds per sq. in. friction loss per mile 
Given: To transport 20 bbls./hr. of 1.13 sp. gr. salt water through 3” I.D. Q = Discharge in bbls. per hour 
pipe which has a roughness coefficient “C” of 125 g = Specific gravity \ 
To Find: P — pressure drop in p.s.i. per mile d = Inside diameter of pipe in inches & 
Solution : N \ 
(a) Draw straight line from 20 bbls./hr. on axis I to 1.13 sp. gr. on * ae © 
axis II locating point (a) on axis III. . * ® 
(b) Draw straight line from point (a) on axis III through “C” = 125 >= ~~ . 
on axis IV locating point (b) on axis V. & = 
(c) Draw straight line from point (b) on axis V through 3” pipe on 8 S ly 
axis VII locating answer of 2.2 p.s.i. per mile on axis VI. a & 
x 
‘ : 
i 3 : 
20 
: " 
Q = 
' 7O— 
. x 
& : Q co | 
z t 
g y g 50 
= % 8 
;  «e : 
» 8 Ss al 
— 70 a. / - “oe 
SC} 9+ 9 4 
.S) - o-—e 
g + 75 E Jo— 
bn. B “— 
%) E 4 
43 -80 q S-t-¢ 
: = 
E- /2 ‘ ” __-__—_——_49— 
E Le 4 
eb as — a F 4 
( “ft 2 45—-+- 45 J 
Ss C 4 
90 . ~-—-4.0 15 4 
40 


© 
T 
© 
ry 
TTT TTT TT 
~ 
502 N 
w w 
es |! 
TOT TyT Try yy TT re 
& 
‘s : 
i i 











= 3. 

= 4 
E / /o— 
- ad c 2.5 

* r 9— 
E ae e+ 
2 + 2.0 

mo = 7~ 
a ma 5 

-— ‘aa 

C L ‘+ 
a bt //5 

a LAs 





5-4 








\ 
a\ 8 
J he hi 
Nu 6 
T T 
4 

















J dH 
_ 
te x0 
t— /30 ee L J 
so - 
L (3S ZH 3 
( Pt 4 }-.8 
| -/5 rN r 
bee / AO \ Ls 
‘ | . » 
20 : 
tr /9s = ~ ly ia} 
| F et.» N 
9 
b— /50 Pr 25 8 L eel 
Q 2 | 
X. ‘ H 5 3 | 
. kK : © | 
v2) t } 
. 40 ] 
4 } 45-4 
-- 50 4 
E | 
<0 ML. 
E 
F 70 | 
b- 80 | 
~ 90 Reproduced by permission of the Natural Gasoline Vv I. 
/00 Supply Men's Associotion ‘ . 
i. es 











THE PETROLEUM ENGINEER, October, 1942 165 











w THE NEWS 


WITH BANTAM BEARINGS 


OiL 1S AMMUNITION — and in the search for new sources of this essential war material modern 
drilling equipment is playing a vitally important role. Typical example of progressive design 
is this portable drilling unit built by Franks Manufacturing Corporation for quick location-to- 
location moves. Drawworks, pumps, auxiliary engines, and rotary drive equipment are mounted 
on a single truck —and derrick ean be folded down by special patented screw mechanism. Main 
thrust bearing on swivel of this and similar Franks units is Bantam Flat Segmented Roller; 
main bearing and upper radial bearing in rotary table are Bantam Tapered Roller. 


BANTAM QUILL BEARINGS are virtually standard 
throughout the industry in pumping units like 
this one built by The Happy Company. On 
pitmans, equalizers, saddles, and other points 
where wear and friction must be minimized, 
this compact, high-capacity bearing does 
triple duty in increasing efficiency, lengthen- 
ing service life, and reducing maintenance. 











ECONOMICAL PROSPECTING becomes possible 
as progressive manufacturers develop new 
equipment. Outstanding example is George 
E. Failing Supply Company's new “66” 
portable slim hole drilling rig, equipped with 
Bantam Quill Bearings in crown and travel- 
ing blocks, to give efficient operation. 





THRUST SHOULDER BUILT INTO OUTER RACE of 
this Bantam Journal Roller Bearing elimi- 
nates hazardous thrust washers and allows 
for compactness—a typical instance of Ban- 
tam’s cooperation in equipment design. 
Bearings of this type are used in each of the 
sheaves in crown and traveling blocks built 
by Emsco Derrick & Equipment Co. 


BANTAM’S COMPREHENSIVE LINE includes every 
major type of anti-friction bearing for the 
oil industry. For assistance in the selection 
of standard bearings—or for the design of 
special ones—for your application, TURN 


TO BANTAM. 





OIL FIELD PUMPS, TOO, ARE WORKING day 
and night to keep pace with the growing 
demand for petroleum products. Typical of 
the progressive design that enables the 
pumps to withstand twenty-four hour 
heavy-duty service is the 714 x 14 power 
pump built by Emsco Derrick & Equipment 
Company. A specially designed Bantam 
Straight Radial Roller Bearing, 20’ I.D. x 
25'°O.D. x 3” wide is used on the eccentric. 





Bantam 


STRAIGHT ROLLER - TA 









BANTAM BEARINGS CORPORATION « SOUTH BEND ¢ INDIANA 


EARINGS 


ROLLER - NEEDLE - BALL 
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Running Louwr 


IN THE INDUSTRY 


WITH MEN 








Dr. A. J. GoopMAN, engaged in 
mining engineering at Calgary, Alberta, 
Canada, prior to 1931, recently arrived 
in Ottawa from the Trinidad fields and 
will enter the Dominion government 
service. 

LowEtL O. Gree, formerly assist- 
ant production superintendent for the 
Tropical Oil Company, Barranca-Ber- 
meja, El Centro, Colombia, South 
America, has returned to the States and 
is with the U. S. Army Engineers at 
Fort Leonard Wood, Missouri. 

<= 





G. H. McKAY 


G. H. McKay, formerly engineer 
with Arkansas Natural Gas Company, 
Shreveport, Louisiana, is now in the 
Materials Division, Power Branch, 
Power Supply Allocation, Gas Unit of 
the War Production Board, as a gas en- 
gineer. McKay’s present address is 
Apartment 103A, Highland Hall, 
Glebe Road and Lee Boulevard, Arling- 
ton, Virginia. 

G. E. Lewras, British American Oil 
Producing Company, Toronto, Canada, 
formerly manager of the Saskatchewan 
and Alberta divisions and later man- 
ager of the Quebec division, is now 
manager of the eastern divisions of the 
company. J. C. HALL is now manager 
of the western divisions. Headquarters 
for the several divisions are in Toronto. 

— 

A. E. McDANIEL, superintendent for 
Olson Drilling Company at Fort Smith, 
Arkansas, has been transferred to Pauls 


Valley, Oklahoma. 
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Haron R. SELLs, petroleum engi- 
neer for the Kerlyn Oil Company, Ok- 
lahoma City, Oklahoma, has been trans- 
ferred to Effingham, Kansas. 

<> 

Purp B. Wricut, Jr., has been ap- 
pointed by Lone Star Cement Corpora- 
tion as manager of its ““Incor” Division 
and as advertising manager, to succeed 
Dewry THompson, resigned. 

— 

DonaLp M. NELSON, chairman of 
the War Production Board, announces 
the appointment of CHarLeEs E. WIL- 
SON, president of the General Electric 
Company, as a vice-chairman of the 
War Production Board. In. this post, 
Wilson will also serve as chairman of 
the newly-organized Production Ex- 
ecutive Committee, and will exercise 
the powers of the chairman of the War 
Production Board in seeing that pro- 
duction programs are met. Nelson also 
announces the appointment of FeErpt- 
NAND EBersTApDT as vice-chairman of 
the War Production Board. Eberstadt 
is leaving his post as chairman of the 
Army-Navy Munitions Board in order 
to accept this assignment. He will be 
responsible for the determination of 
programs and schedules and will be in 
charge of the flow of materials to manu- 
facturers and producers throughout the 
war effort. To meet this responsibility 
he will be chairman of the WPB Re- 
quirements Committee. 

SS 

Hitanp G. BATCHELLER, president 
of the Allegheny-Ludlum Steel Corpo- 
ration of Pittsburgh, Pennsylvania, has 
been appointed head of the WPB Iron 
and Steel Branch. Davin F. Austin, 
deputy chief of the branch, who has 
been acting as chief since the resigna- 
tion of Reese H. Taytor, has been 
compelled by ill health to take an ex- 
tended leave of absence and will return 
to his duties on recovery of this health. 
Batcheller is a resident of Pittsburgh. 
He is a trustee of Rensselaer Polytechnic 
Institute. In 1941 he served as a con- 
sultant in the Priorities Division of the 
Office of Production Management. 


T. B. Younc, Gulf Oil Corporation 
engineer at Hamshire, has been trans- 
ferred to Daisetta, Texas. 


J. KENNETH KENNELLY, formerly 
chemical engineer for International 
Cementers, Inc., in charge of acidizing, 
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is leaving that company to enter the 
employ of the Goodyear Rubber Com- 
pany in the Chemical Engineering De- 
partment. He will be stationed in Los 
Angeles, California, and will probably 
go into synthetic rubber research at a 


later date. . 
dipieninis 
S. F. SHaw, well-known petroleum 
engineer and authority on air-gas lift, 
has joined the Petroleum Engineering 
Department of the A. and M. College 
of Texas. : 


Louis C. CHappuis, geologist and 
petroleum engineer, Los Angeles, Calli- 
fornia, has temporarily given up his oil 
practice to accept a commission as cap- 
tain in the air intelligence service of 
the U. S. Army. He left the latter part 
of September for Miami Beach, Florida, 
to assume his duties. H. S. Dumke, 
associated with Chappuis for the last 
eight years, will continue the office for 
the duration. 

S. B. ScHNITTER, who represents 
Baker Oil Tools, Inc., B and W, Inc., 
and Fluid Packed Pump Company in 
Trinidad and Venezuela, returned by 
air to Port of Spain, Trinidad, B. W. L., 
on September 12, 1942. Schnitter spent 
the last six weeks visiting principal oil 
ficlds in the Gulf Coast, Mid-Conti- 
nent, and on the West Coast, to study 
recent drilling and completion develop- 
ments. 


Roy M. Situ has joined the Roller- 
Smith Company, Bethlehem, Pennsyl- 
vania, as assistant chief engineer. Smith 
goes to Roller-Smith from the Bryant 
Electric Company, where he was engi- 
neering manager for the Wiring Device 
Division. Previously, he was with the 
Westinghouse Electric and Manufac- 
turing Company as section engineer on 
relay design and application. 





TOM MURPHY 


Tom Murpny, formerly sales engi- 
neer for Martin-Decker Corporation, 
Long Beach, California, has entered the 
Air Corps of the U. S. Army. 
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James A. WILSON has been promoted 
to the position of assistant plant man- 
ager of the Trenton, Michigan, plant 
of Monsanto Chemical Company, ac- 
cording to an announcement by Felix 
N. Williams, Phosphate Division pro- 
duction manager. Wilson was formerly 
superintendent of the company’s Car- 
ondelet, Missouri, plant. In his new post 
he will work under Edward A. O'Neal, 
Jr., plant manager. EUGENE M. Her- 
zeL of the Carondelet plant was also 
promoted to superintendent, succeed- 
ing Wilson. 


_ Drs. W. A. Wescey and E. J. RoeEn1 

in a paper entitled ‘The Electrodeposi- 
tion of Hard Nickel” presented before 
the Semi-Annual Meeting of the Elec- 
trochemical Society at Detroit, Michi- 
gan, October 8, discussed many new 
problems arising in war activities that 
involve surfacing of parts to resist wear 
and corrosion, the forming of unusual 
metal shapes and the salvaging of worn 
and mis-machined parts. Drs. Wesley 
and Roehl are with the Development 
and Research Division of The Interna- 
tional Nickel Company, Inc., Dr. Wes- 
ley being assistant director of the com- 
pany’s Bayonne, New Jersey, Research 
Laboratory. 

A. W. Tuomas, sales manager of 
the Construction Machinery Division 
of Chain Belt Company, Milwaukee, 
Wisconsin, has left for Washington, 
D. C., where he will be a “dollar-a- 
year” man as consultant for the Con- 
struction Machinery Division of the 
War Production Board. Thomas has 
been with Chain Belt Company for 15 
years, serving on both the engineering 
and sales staffs. During his absence, his 
duties will be taken over by D. A. Kat- 
TON, assistant sales manager of the Con- 
struction Machinery Division. 

SS 

Perry R. Cassipy, former executive 
assistant, The Babcock and Wilcox 
Company, is now a lieutenant colonel 
in the Engineer Corps, U. S. Army. He 
was a captain in the Coast Artillery in 
World War I. 

— > 

Henry A. Roemer, Jr., formerly 
manager of sales of steel and wire prod- 
ucts, is advanced to assistant general 
manager of sales, and NorMAn F. MEL- 
VILLE, formerly assistant manager of 
sales of steel and wire products, has 
been made manager of sales of that de- 
partment for Pittsburgh Steel Com- 
pany, Pittsburgh, Pennsylvania. 

—> 

Water L. Faust has been elected 
1 vice-president of the Socony-Vacuum 
Oil Company, Inc. Faust joined the 
company in 1929 and became manager 
oi the Marine Sales Department of the 
Vacuum Oil Company and later of the 
Socony- Vacuum Oil Company. In 1935 
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he added to his responsibilities the di- 
rection of the company’s aviation sales 
and in 1938 was appointed eastern sales 
manager in charge of Socony-Vacuum 
operations in the eastern part of the 
United States. 

J. E. Crark, geologist for the Ohio 
Oil Company, has been transferred 
from Holton, Kansas, to Falls City, 
Nebraska. 


<> 


Dr. CHarces W. Rippie, formerly 
petroleum technologist for the Solvay 
Sales Corporation, has joined the Petro- 
leum Chemicals Department of the Or- 
ganic Chemicals Division of Monsanto 
Chemical Company, St. Louis, Missouri, 
where he will handle technical sales 
work. Rippie has a broad background 
in the petroleum field, having served in 
research, manufacturing, and sales ca- 
pacities with the Shell Oil Company 
and Cities Service Oil Company before 
going with Solvay. 

seialatileeieds 

Jort A. Lipscoms of Philadelphia, 
Pennsylvania, has accepted an appoint- 
ment by the State Department to be 
petroleum advisor to the government of 
Paraguay and is now en route to Asun- 
cion, that country’s capital, to take 
over his new duties. In order to accept 
the appointment, Lipscomb was re- 
leased from the legal department of 
The Atlantic Refining Company, with 
which he has been connected for the 
last 20 years. For his new appointment 
he is considered to be unusually well 
fitted because of his experience in Latin 
American affairs and particularly in 
legal matters south of the Rio Grande. 
He has resided in Mexico, Venezuela, 
Colombia, and Cuba. 


—<> 

Frank J. Kevin has been appointed 
to the position of traffic manager of 
The Falk Corporation, Milwaukee, Wis- 
consin. Kevlin, who has been handling 
the traffic work for Falk for a number 
of years, will continue in his jurisdic- 
tion over the traffic division and in ad- 
dition will act as manager of the ship- 
ping department. 

<> a 

C. V. Humpnreys, refinery engineer 
for Abasand Oils, Ltd., since last March, 
has been appointed assistant general 
manager, according to an announce- 
ment by Max W. Ball, president and 
managing director. Humphreys began 
his refinery experience with Standard of 
Indiana immediately on leaving college, 
and later went with Imperial Oil, Ltd., 
holding successively the positions of 
assistant superintendent of the Ioco 
plant, superintendent of the refinery 
and cracking departments at Sarnia, 
and assistant general superintendent of 
the Halifax plant. He left Imperial to 
join the staff of M. W. Kellogg Com- 
pany, and from 1932 until March, 








1942, was in consulting practice in 
Winnipeg. 
<> 

SetH W. HERNDON, independent 
operator of Tulsa, Oklahoma, has re- 
ceived appointment as director of nat- 
ural gas and natural gasoline for Dis- 
trict 2, it is announced by Deputy Pe- 
troleum Coordinator Ralph K. Davies. 
Herndon assumes his post on leave of 
absence as president of the Herndon 
Drilling Company of Tulsa. 

Experienced in production of oil, 
natural gas, and natural gasoline, the 
new district director has been actively 
engaged as an independent oil man since 
zi. 

— <>- 

CapTaINn ALBERT PRANGER, former- 
ly sales manager of the Oil Tool Di- 
vision of The Guiberson Corporation, 
Dallas, Texas, is now stationed at the 
Dallas office of the Chemical Warfare 
Service of the U. S$. Army. With Gui- 
berson since 1935, Captain Pranger 
served as chief engineer until 1937, 
prior to the time he became sales man- 
ager. 

C. L. Forcum, who has been con- 
nected with the company since 1936, is 
now in charge of sales for the Oil Tool 
Division. 

W.S. RicHarpson, general manager, 
Industrial Products Sales Division, B. 
F. Goodrich Company, announces the 
following: L. H. CHENOWETH, man- 
ager of manufacturers’ sales, has re- 
sumed his duties after serving with the 
War Production Board in Washington. 
W. E. Wiriias has been appointed 
chief clerk of the Akron district office 
and Bert SCHELL to the belting sales 
department. R. E. Lewis, sales corre- 
spondent in the Akron offices, has en- 
tered the U. S. Navy as a chief petty 
officer in the physical training program 
headed by Gene Tunney; and R. Burge, 
sales correspondent, New York district, 
is now in officers training camp. O. B. 
RoBERTS, manager, Chicago district, 
has just completed 30 years of service 
with the compary and has been pre- 
sented his 30-year pin. 

—_—_<>-_-__ 

W. N. Russet, production super- 
intendent for the American Liberty Oil 
Company at Victoria, Texas, has been 
transferred to Dallas, Texas. 

— 

WitiraM L. Muncy, Ventura Coun- 
ty, California, has been nominated by 
the President for assignment as Direc- 
tor, Petroleum Section, Transportation 
Service, Service of Supply. Muncy will 
have the rank of Lieutenant Colonel. 
His nomination has been sent to the 
Senate. Muncy has been connected with 
the petroleum industry since 1906, 
serving as an executive with the Stand- 
ard Oil Company of California. 





THE PETROLEUM ENGINEER, October, 1942 


























Let’s keep America’s 
guns of freedom firing 
by backing the men 
behind them with War 


Bonds. They’re ammu- 


nition! Buy them every 


payday! 


Wwyal 


OFFICIAL U > ARMY AND 
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Iso-Flow Furnace 


MONG the many new operating 
ideas, new materials, and newly 


designed apparatus contributing to the 


oil industry’s war effort, a piece of 
equipment worthy of attention for its 
overall and important contribution to 
increased efficiency with much less criti- 
cal materials used in its design and con- 
struction is the Iso-Flow Furnace de- 
signed and manufactured by the Petro- 
Chem Development Company of New 
York ¢ ity. 


The Iso-Flow Furnace design requires 
less than half the overall steel, 35 per- 
cent less headers, 50 percent less alloys, 
30 percent less furnace tubes, 50 per- 
cent less refractories, 40 percent less 
foundations, no independent stack, and 
75 percent less ground space than is re- 
quired for a conventional box type fur- 


~ — rrr ae 









nace, according to the manufacturer. 
These features are found especially 

desirable in the refining industry’s pro- 

gram of conversion and transformation 





to the manufacture of war products, 
aviation gasoline, toluene, butadiene, 
styrene, etc. 

The Iso-Flow Furnace’s principles of 
operation and design are described in a 
bulletin recently released by the Petro- 
Chem Development Company of New 


York City. 





Lo-Temp, a Repair Alloy 
O-TEMP Repair Alloy is a bronze 
base alloy that becomes plastic at 
approximately 300°F.,can be controlled 
nicely and kent in a workable state as 
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long as is desired, according to the 
manufacturer, Lo-Temp Metals, Inc., 
Philadelphia, Pennsylvania. It is sufh- 
ciently hard to be machined, filed, 
drilled, or capped. 


UIPMENT 


Lo-Temp will not dry out or crum- 
ble, it works equally well with cast or 
malleable iron, cast or forged steel, 
stainless steel, monel metal, copper, 
bronze or brass; in fact, it works with 
any metal except aluminum and its al- 
loys, it is stated. 

The Repair Alloy is easy to apply, all 
that is necessary is a gasoline torch and 
a broken hack saw blade or other flat- 
faced tool. 

Lo-Temp repairs may be made close 
together without a new job disturbing 
an old one, due to a considerable higher 
secondary melting point of the alloy, 
it is stated, 

Lo-Temp Repair Alloy is not recom- 
mended as a substitute for welding, 
where tensile strength is a factor, but 
can be used for many repair jobs that 
would be expensive or difficult to handle 
by any other method, it is asserted. 

The company has also developed a 
low-temperature aluminum repair alloy 
that has the same functions in repair- 
ing aluminum as the Regular, Brass, 
and Grey Lo-Temp for other metals. 
This alloy is very hard and repairs made 
to aluminum may be machined, drilled, 
and tapped. 

John A. Campbell, 4226 Cedar 
Springs, Dallas, Texas, is southwestern 
sales representative for Lo-Temp 
Metals, Inc. 





Electronic Crest Voltmeter 


ANY electronic crest voltmeter 
announced by the General Elec- 
tric Company, Schenectady, New York, 
is designed to measure ignition voltages 
of internal-combustion engines; surge 
voltages caused by corona and surface 
discharges in the insulation on such 
electric equipment as motors, genera- 





— 





L 





tors, and cables, and other repeated-im- 
pulse voltages up to 30,000 volts. 

The instrument, weighing only 23 
lb., fills the need for a portable crest 
voltmeter for both laboratory and pro- 
duction testing. It is suitable for field 
measurement, such as trouble shooting 
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and the determination of actual operat- 
ing conditions, and can also be used for 
testing aircraft engines in flight. 

The crest voltmeter can be used in 
areas where no electric power is avail- 
able, as it has a self-contained battery 
power supply. It can be moved readily 
to any location for testing purposes. 

The voltmeter is equipped with an 
aircraft-instrument movement to pro- 
vide resistance to vibration. It can be 
supplied, marked and calibrated for any 
of the following scale ranges: 0-10,000 
volts, 0-20,000 volts, and 0-30,000 
volts. 





Clamp to Increase Pipe Life 
TATING that conservation of ex- 
S isting pipe-lines and piping consti- 
tutes a challenge to manufacturers and 
suppliers as well as a major problem to 
operators and maintenance men, the 
Dresser Manufacturing Company of 
Bradford, Pennsylvania, announces a 
newcomer to its regular line of repair 
devices—Style 77A Band Clamp, for 
the quick repair of small pin holes, 
leaks, and splits in straight runs of pipe. 
This new clamp is said to be one of 
the most useful and handy items now 
available for such repair work. Simple 
in construction, easy and fast to apply, 





it prevents further damage and loss of 
line contents when small defects in the 
line occur. 

Style 77A Band Clamp is made up 
of a heavy, one-piece steel band of 
circular, split construction, with a 
riveted bolt lug at each end. A track- 
head bolt pulls the ends securely. To in- 
stall, the clamp is sprung apart until it 
can be slipped around the pipe and over 
the gasket or packing; then it is bolted- 
up to make a firm, leak-proof repair. A 
special cone gasket (supplied when 
specified) has two molded rubber tabs 
that aid in positioning the gasket over 
the pin hole or leak. 

An unusual range of sizes is offered. 
This includes all standard pipe sizes 
from 1 in. I.D. to 26 in. O.D.; also cast- 
iron pipe and special sizes. Band widths 
of 2 in., 3 in., 4 in., and 6 in. may be 
had. Band thicknesses are ;'g in., 3'y in., 
and '% in. 
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A NAME EVERY 
ENGINEER SHOULD KNOW 





Millions of gallons of Diesel Fuel, in storage at strategic 
points, are protected by Amercoat—the cold-applied plastic base 
coating. In this application, Amercoat seals the concrete tanks used 
for storage and, at the same time, protects the fuel from contami- 
nation. Thus, Amercoat permits the use of 
concrete for storing vital fuel supplies and 
releases critical metals for other urgent needs. 


HUNDREDS OF 
SUCCESSFUL APPLICATIONS 


This is just another typical example of how 
Amercoat has solved successfully many differ- 
ent problems pertaining to corrosion and con- 




















ical, Petroleum, Maritime and other industries. 

Tell us your problem and we'll answer it 
with Amercoat to fit your specific needs; or we 
will tell you that Amercoat is not the answer. 


FOR CONCRETE 
Amercoat is odorless, 
tasteless, chemically inert 
and dielectric to a high 
degree. It is effective on 
either concrete or metal. 














Write for Illustrated Booklet giving complete in- 
formation on Amercoat and its many applications. 


DIVISION 


AMERICAN PIPE AND CONSTRUCTION COMPANY 
P.O. BOX 3428 TERMINAL ANNEX, LOS ANGELES, CALIFORNIA 
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Roebling "Flatweave" Flex- 
ible Wire-Rope Slings 
: poe AVE” is a trade name of a 


new wire rope sling developed by 
the John A. Roebling’s Sons Company, 
Trenton, New Jersey, a light, flexible, 
non-kinking, non-spiralling sling to 
handle loads easily. It was developed 
specifically for lifting light and medium 
loads when the legs choke the load or 
the sling comes in direct contact with 
the load being lifted. 

“Flatweave”’ slings have a flat bear- 
ing surface that allows an even pressure 
on each of the six ropes comprising the 
sling, thereby prolonging its useful life. 


passed through or under the load. 

The ‘Flatweave” body is made up of 
six separate ropes. Two pairs of two 
ropes each are laid in opposite direc- 
tions. These are united into a finished 
sling unit by two single tie ropes that 
alternately pass back and forth around 
one pair and then the other in a spiral 
figure 8. This method of construction 
eliminates the possibility of any scissors 
or shearing action between the various 
ropes. 

The “Flatweave” pattern develops a 
high strength efficiency that is equalled 
by the high efficiency of the specially 
constructed loops, the manufacturer 
states. The same safe loads can there- 


Being flat and flexible, they are easily fore be allowed with loops as with sock- 


The GRIZZLY No-Wip LINE SAVER—prevents 






whipping, crawling and overlapping, and saves 


miles of wire lines every year. 
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Drillers, and drilling equipment have a big 


(4 


operating part - - - this is no time for softies in the 


job ahead. With longer, harder, more efficient 


service absolutely essential from every unit and 


GRIZZLY oil fields... . . That's why you need rugged Grizzly 


Line 


ROTARY BRAKE BLOCKS 
ROTARY BRAKE LINING 
ROTARY HOSE 
DRILL PIPE PROTECTORS 
WIRE LINE SAVER 
WIRE LINE TURN BACK 
BELTING 


products for all your drilling operations . .. . . Grizzly 
performance and service records prove they are up 
to any requirement in the toughest going. Investigate 
their records on any well. Ask your nearest Grizzly 
representative, or write direct to headquarters ..... 


Be sure and be safe - - - Use Grizzly. 


GRIZZLY MANUFACTURING COMPANY 


Formerly.E. M. Smith Co 
Plants: Los Angeles, California 
Cémplete Stocks Maintained in our Warehouses at: 
407 Velasco Street, Houston, Texas. 1008 S.E. 29th St., Oklahoma City, Okla. 
| 1621 East Yellowstone, Casper, Wyo. 
Export Office: Continental Emsco Co., 30 Rockefeller Plaza, New York, N. Y. 
Distributed by Leading Supply Companies 


Paulding, Ohio 
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eted ends. The loops, which can be used 
as chokers without the use of thimbles, 
are generously proportioned and easily 
slip over crane hooks or lifting lugs. 
The compact steel sleeves are com 





pressed over all rope ends, thus perma- 
nently securing them. There are no 
splices, tucks, or servings to become 
dislodged or loosened over sharp cor- 
ners or in pulling underneath loads. 

Send for descriptive literature, Bul- 
letin A-881. 





Arc-Control Station 
NCREASED welding output per 
machine, better control by the op- 

erator, and improved welds on thin 

gauge metal, all of these are obtainable 
through the use of the Honey Bee Arc- 

Control Station recently developed by 

Wilson Welder and Metals Company, 

New York, New York, according to 

the manufacturer. 

These are-control stations are made 
in capacities of 75 amp. and 150 amp. 
They are an auxiliary electric device, 
connected in series with the welding 
circuit of any constant potential arc- 
welding generator. Most conventional 
drooping voltage generators can be con- 
verted quickly and easily to constant 
potential, it is asserted. For this purpose, 
Wilson supplies a quick change switch 
mounted on the generator. A portable 
switch held in the operator’s hand gives 
the operator remote control of the weld- 
ing current within predetermined 
limits. This switch may be combined 
with the electrode holder, if desired. 

When two or more arc-control sta- 
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tions are hooked-up to a single genera- 
tor, a like number of welding arcs can 
be operated simultaneously. Each op- 
erator can regulate his own current and 
weld as he sees fit without affecting the 
other in any way. One of the important 
features of this new arrangement is the 
remote control of the arc when the op- 
erator reaches the end of a bead, thereby 
enabling him to greatly improve the 
quality of the weld deposit at the crater. 
This is accomplished by gradually re- 
ducing the current, which, in turn, re- 
duces the heat and avoids porous, 
cracked craters and inclusions. Each 
operator has his choice of two methods 
of control: 

(1) He can set his Honey Bee to de- 
liver a definite current at the arc and 
weld steadily at that setting. 

(2) He can use the hand switch to 
vary the current without breaking the 
arc. This enables him to start his arc on 
cold metal with a maximum current 
(hot arc) and to reduce the current as 
the work warms up. 

Using two 75-amp. arc-control sta- 
tions, a 200-amp. generator can serve 
two operators instead of one, the manu- 
facturer states. Similarly a single 400- 
amp. generator can be made to serve 
five to six 75-amp. stations, or three to 
four of the 150-amp. stations. Each op- 
erator can draw precisely the amount 
of current he wants (up to the capacity 
of his station) at all times, regardless 
of what. current the other welders are 
drawing. 





“All Buna S" Conveyer Belt 


HE Hewitt Rubber Corporation, 
Buffalo, New York, has completed 
the manufacture of an all-synthetic 
rubber conveyor belt that is believed by 





the makers to be the first of its kind 
made from Buna S synthetic rubber 
without the addition of natural rubber 
or reclaimed rubber. 

Buna S is made by a chemical combi- 
nation of butadiene and styrene, and is 
the general purpose rubber for which 
our Government is building plants to 
produce 700,000 tons per year. 
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Hewitt was an early pioneer in the 
production of synthetic rubber prod- 
ucts for the basic industries of the na- 
tion, ever since the introduction of the 
oil-resisting type of synthetic rubber in 
the United States in 1931. 

Michael Berman, manager of research 
and development, stated recently: 
“Hewitt is one of the large users of 
man-made or synthetic oil-resisting 
rubber such as neoprene, perbunan, hy- 
car, and thiokol. Among the many syn- 
thetic rubber products, which are so 
vital to our armed forces for the prose- 
cution of the war, developed in the 
Hewitt laboratories, are Smooth Bore 


Oil Suction and Discharge Hose for 
the refueling of warships, bullet-sealing 
gasoline tanks for airplanes; and syn- 
thetic rubber gasoline hose for the re- 
fueling of Army and Navy aircraft.” 

Buna S, which is a non-oil-resistant 
synthetic rubber, will gradually replace 
natural rubber, as the Government 
plants swing into mass production in 
1943, in the major lines of Hewitt prod- 
ucts for war industries, such as con- 
veyor and elevator belting, transmis- 
sion belting, pneumatic tool and weld- 
ing hose,. fire hose, railroad hose, acid 
and chemical hose, and numerous mis- 
cellaneous molded articles. 


PROTECTIVE 


COATINGS 
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for Long Service and Low Maintenance Costs 
on Pipe Lines and Tanks .. . 


REILLY coatings provide dependable protec- 
tion and low maintenance costs for water, gas and 
oil transportation lines, tanks, structural steel and 
all metal surfaces exposed to corrosive influences. .. . 
Pipe lines protected with Remty Primer and Pipe 
Enamel are exceptionally free from the costly anndy- 
ance of service interruptions. These tough coatings 
are highly resistant to abrasion and soil stress, and 
are unaffected by wide temperature variations. . 
REILLY cold application coatings provide dependable 
protection to tanks, stacks, structural steel and other 
exposed metal. Applied with brush or spray these 
coatings dry quickly—will not crack, check or peel. 
... The ability of Remy coatings to stand up under 
all conditions of service has been proved over a long 
period of years. Descriptive literature sent on request. 


























17 PLANTS TO 
SERVE THE NATION 


REILLY TAR & CHEMICAL CORPORATION 


Executive Offices: Merchants Bank Building, Indianapolis, Indiana 


2513 S$. DAMEN AVENUE, CHICAGO, ILLINOIS 


500 FIFTH AVENUE, NEW YORK, N.Y 
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MACHINERY and EQUIPMENT 
Double Seal Partition Valve 


Double Seal Partition Valve 


Hi 
shown here is designed to effect a 


permanent, positive shut-off under 





pressure with one-man operation, for 
use in refineries, gasoline plants, and 


»>sri Ss 


id 





Valve consists of a single body contain- 
ing two opposed valve members that 
close against seats situated in a central 
partition. Both valve members are syn- 
chronized and raised or seated simul- 
taneously through powerful worm gear- 








external indicator shows whether the 
valve is open or closed. A small bleeder 
drains the space in the partition be- 
tween the valve seats to provide a posi- 
tive check of the shut-off when the 
valve is closed. 

Advantages asserted for the Double 
Seal Partition Valve are: That it can be 
installed in existing hook-ups, releasing 
two gate valves and slip blank for serv - 
ice elsewhere; that in new installations, 
this single unit streamlines the mani- 
fold, conserving space and reducing the 
amount of new equipment needed. 
Maintenance costs and line shut down 
time are reduced to a minimum, and 
shop repair is eliminated, because new 
valve members and seats can be installed 
quickly and cheaply while the Partition 
Valve is in the line, it is asserted. 


As this valve is operated by a single 
handwheel that closes both valve mem- 
bers equally and simultaneously, the 
possibility of one valve being left partly 
open is avoided. 

The fluid passage is a straight- 
through, oversize round opening, pro- 
viding sufficient clearance for all line- 
cleaning devices such as spinners, scrap- 





pipe-line applications. The valve is 

manufactured by the Hamer Oil Tool 

Company, Long Beach, California. 
The Hamer Double Seal Partition 


partment 


Going! -Going! -Go--! 
Get Acme Mud-Collar NOW... 
To Help Overcome a, 
Material Shortages 











Ea 
ACME ’ . 
MUD-COLLAR Acme's Mud-Collar is made of 
COMPLETE “critical metals."" When present 
ASSEMBLY 


1 | limited stock is gone, we can't 
make delivery promises —as 
valuable as this rotary tool is in 


helping lick material shortages. Makers of the 


world famous 


So, don't delay! Order Today! “Drilmor”’ 

Here's what Acme's Mud Collar Line of 
can do for you—as proven by Drilling 
satisfied users —in any forma- and Fishing 
tion: Tools for Cable 


It lessons drill pipe torque; assures 
faster, easier cutting, longer runs, 
fewer ‘‘green bits'' and makes better 


Drillers - the 
Highest 








hole. ... Its six high-velocity fluid Standard of 
streams keep cutters clean, bit bear- . 4 
ings ‘‘lubricated’' and free of cut- Quality Since 
tings—while constantly flushing bot- 1900 
tom. ... In sticky formation, it also 

prevents mud rings and ‘‘balled up"’ 

bits. 


Decrease material purchases by ine DEFENSE COMES 





ing operated by a single handwheel. 
The operating gears are sealed in a com- 
separated 
chamber and are packed in grease. An 


creasing the life of bits and drill pipe. 
Learn how—with this ‘wonder tool."' 
Write NOW for full information. 


(Also ask for Catalog No. 12. It 
gives valuable information on cor- 
rect use and care of Acme cable 
tools.) 


FIRST—with most 
of Acme’s facilities 
now devoted to war 
material produc- 
tion. But we'll 
serve YOU, in a 
most friendly man- 
ner, as best we can. 


The Acme Fishing Tool Co. 


PARKERSBURG, WEST VIRGINIA 
Export Officc: 19 Rector St., New York, N. Y. 
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ers, swabs, etc. The valve may be used 
in any position desired, can be operated 
by remote control, and can be used at 
temperatures of less than zero to as 
high as 850°F, 


from the valve 


NOW, ONE SINGLE 
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Edward W. P. Smith 
Passes Away 





E. W. P. SMITH 


Edward W. P. Smith, 56-year-old 
consulting engineer for The Lincoln 
Electric Company and a nationally 
known authority on arc welding, was 
found dead recently in his berth aboard 
a train taking him to Cleveland from 
Indianapolis. 

Smith, who had addressed a meeting 
of the American Welding Society at 
Indianapolis, had boarded the train im- 
mediately after the meeting. 


ciates, as he had appeared to be in good 
health at the meeting. 

A veteran of more than 20 years’ 
service with The Lincoln Electric Com- 
pany, Smith had traveled extensively in 
the last year in the interests of the war 
production program. 

Visiting many war industry centers, 
he had been conducting welding courses 
and giving lectures on the latest tech- 
niques in welding. He gave advice to 
many war concerns utilizing welding 
in the construction of war equipment. 

Smith was born in Cleveland and was 
graduated from Colorado College, Col- 
orado Springs, Colorado, with a degree 
in electric engineering. Before joining 
Lincoln Electric as a tester he had 
worked in the electrical inspection de- 
partment of the City of Cleveland and 
for the Westinghouse Electric and Man- 
ufacturing Company in Pittsburgh. 

The welding expert gave special 
courses at the Lincoln plant each month 
on designing for welding. He developed 
several original methods of demonstrat- 
ing the stresses in metals and was to 
have been chairman of a number of 
technical sessions at the convention of 
the American Welding Society the week 
of October 12. 

In addition to membership in the 
A.W.S., Smith belonged to the Amer- 


the American Society for Testing Mate- 
rials, and the Cleveland Engineering 
Society. 





Power Association to Hold 
One-Day Meeting 


At a meeting of the board of direc- 
tors of the Petroleum Electric Power 
Association, in Dallas, on October 2, 
it was decided not to hold the regular 
annual conference of the association 
this year. 

The annual conference is usually held 
in December, but this year due to the 
desirability of keeping travel to a mini- 
mum, and also, due to the fact that the 
petroleum industry, electric manufac- 
turers, and the electric utility industry 
have about all they can do to meet the 
demands incident to the war program, 
it was decided to forgo the annual con- 
vention. 

There will be a one-day streamlined 
conference of the member company 
representatives at the Baker Hotel in 
Dallas, November 12, however. This 
meeting is for the purpose of transact- 
ing association business and election of 
officers for the ensuing year. This will 
be a strictly business session and such 
industry matters that may be discussed 
will be for the purpose of making a 
greater contribution to winning the 





His death came as a shock to his asso- ican Society of Mechanical Engineers, 
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SAFE...SURE...; 
HANDY... 


JUSTRITE }. 
| 


TWIN BULB 
ELECTRIC LANTERNS 


In the spots where equipment has ) 
to take it or else... you'll find ) 
Justrite Twin-Bulb Electric Lanterns 
filling the bill. Sturdy battleship 
construction gives years of serv- 
ice. Lamp failure is eliminated by 
twin-bulb feature—a flip of the 
switch, and new bulb replaces \ 
burned-out one in a split second. 5 
And the powerful 634 candle- 
power forward beam gives all the 
light you can need—right where 
you need it. Side-light, too... from 
the same bulb. Easy replacement 
of standard parts. 

Approved for Safety 
Approved by Underwriters’ Lab- 
oratories, Inc., for safe use in 
Class 1, Group D locations. Ap- 
proved by U. S. Bureau of Mines 
for safety in Methane Gas and air 
mixtures. 


JUSTRITE MANUFACTURING COMPANY } | 


2049 Southport Avenue, Chicago, Illinois 


JUSTRITE 20222 


SAFETY CANS - FILLING CANS OILY WASTE CANS 
APPROVED SAFETY ELECTRIC LANTERNS 











for catalog 
and prices 
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Manufacturer of 


Oil & Gas Separators 


» | API Bolted Tanks, Galvanized 


and Painted Steel 
Oil & Gas Heaters 


Welded Production Tanks 


Emulsion Treaterators 


USS Panelbilt Steel Buildings 


Fabricators 
of 


Steel Plate 
d 


Structural 
Shapes 


NOWERY J. SMITH SUPPLY CO. 


HOUSTON, TEXAS 
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Petroleum Division, 
A.I.M.E., Holds Meeting 


Featuring the study of modern re- 
covery methods and factors affecting 
the efficient production of oil and gas, 
the Petroleum Division of the American 
Institute of Mining and Metallurgical 
Engineers, Southern California Section, 
held its annual two-day session at the 
Ambassador Hotel, Los Angeles, Octo- 
ber 15 and 16. 

Lieutenant Commander Harry P. 
Stolz, chairman of the national Petro- 
leum Division of the Institute, called 
the meeting together for its program of 


HERE'S HOW 
1M MAKING OUR 
ROD STRINGS 


LAST LONGER... 


technical papers in the Ambassador 
Theatre beginning the afternoon of 
Thursday, October 15. 

The program of papers and discus- 
sions presented by engineers of the Pe- 
troleum Division in the Ambassador 
Theatre was open to the public. For the 
evening of Friday, October 16, a dinner 
for members of the Institute was ar- 
ranged at the hotel by C. P. Watson, 
chairman of the Southern California 
Section of A.I.M.E., and the local Sec- 
tion was host to the Petroleum Engi- 
neering Division. At the dinner, Jan 
H. Marsman, author of “I Escaped 
from Hong Kong,” Saturday Evening 
















“Yes, sir, on this lease we ‘keep ’em pumping’ and save steel for 
America, too. How? By using this FREE chart the Jones Com- 
pany sent me. When a pump sticks this chart tells me exactly 
how much I can pull on a string, without doing any damage. It’s 
a big help, and easy to use. Best of all, it gives us another way to 
help Our Boys Win the Victory.” 


Here—is another Jones war-time service. With this valuable 
CONFIDENTIAL ENGINEERING DATA you can tell at a 
glance the allowable stretch, in inches, of any rod string—either 
straight or tapered. This chart is copyrighted, and can be offered 
only by The S. M. Jones Company. Every oil man, from execu- 
tive to roustabout, should have a copy. A postcard will bring it 
to you, FREE. No obligation whatever. 


The supply of these charts 
is limited. Make sure of 
your copy by writing: The 
S. M. Jones Company, 
Sales Department, McBir- 
ney Building, Tulsa, Okla. 


The 8. M. JONES Co. 


APyitnlita wait 





General Office and Factory, Toledo, Ohio 
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Sales Office, McBirney Bldg., Tulsa, Okla. 











Post serial, told of war conditions in 
the Orient. 

The program of technical papers was 
arranged by E. G. Trostel, assisted by 
Lawrence E. (Larry) Porter, Howard 
C. Pyle, Prof. John F. Dodge, John E. 
Sherborne, James T. Carriel, Robert B. 
Moran, Ralph M. Marshall, H. K. Arm- 





H. P. STOLZ J. C. STICK, JR. 


strong, Charles R. Dodson, Harold T. 
Wyatt, and Lieutenant Commander V. 
H. (Vic) Wilhelm. 

Howard Pyle and Charles R. Dodson 
presided as chairmen over the Thurs- 
day afternoon session, following the 
opening talk by Lieutenant Command- 
er Stolz. The program of Friday.morn- 
ing was sponsored by junior engineer 
members of the Institute, and was pre- 
sided over by John Sherborne and James 
T. Carriel, chairmen of the Junior 
Members. The closing afternoon session 
was under the direction of Lawrence E. 
Porter, chairman, and Prof. John F. 
Dodge, co-chairman. 

Chairmen of the various committees 
in charge are as follows: 

C. P. Watson, chairman, Southern 
California Section, A.I.M.E. 

Lt. Comm. Harry P. Stolz, chairman, 
Petroleum Division, A.I.M.E. 

E. G. Trostel, associate chairman, 
Papers and Program Committee. 

George W. Nilsson. and Leigh M. 
Battson, Committee on Arrangements 
and Entertainment. 

Dwight Whiting, Clarence J. Cober- 
ly, Finance Committee. 





J. F. DODGE W. N. LACEY 


Walker S. Clute, publicity chairman. 

Walter Abel, secretary and treasurer. 

The program of papers presented by 
the members of the Institute was as 
follows: 
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OCTOBER 15 


TECHNICAL SESSION 
Theatre Ambassador Hotel—1:30 P.M. 
H. C. Pyle, Chairman 
C. R. Dodson, Co-chairman 

“Use of P.V.T. Data in Formulating 
the Production Policy for an Oil Reser- 
voir,” by Tempelaar-Lietz, Shell Oil 
Company. 

“Reservoir Analysis and Geologic 
Structure,” by J. M. Bugbee, Baroid 
Sales Division, National Lead Company. 

“Formation Volume and Viscosity 
Studies for the Santa Maria Valley 
Field,” by R. H. Olds, B. H. Sage, and 
W. N. Lacey, California Institute of 
Technology. 

To be read by title: 

(a) “Phase Behavior in the Methane- 
propane-n-pentane System,” by R. H. 
Dourson, B. H. Sage, and W. N. Lacey, 
California Institute of Technology. 


(b) “Joule-Thomson Co-efficients 
for Two Natural Gases,” by B. H. Sage, 
D. F. Botkin, and W. N. Lacey, Cali- 
fornia Institute of Technology. 

(c) ‘‘Permeability as a Function of 
Size Parameters of Unconsolidated 
Sand,” by W. C. Krumbein and G. D. 
Monk. 





H.C. PYLE 


B. H. SAGE 


“Steel and the Oil Industry During 
War,” by E. L. Davis, O.P.C. District 5. 

“Scrap as Related to the Oil Indus- 
try,” by Louis M. Dreves, W.P.B. 


OCTOBER 16 


‘TECHNICAL SESSION 
Sponsored by Junior Members 
Theatre Ambassador Hotel 
10:00 A. M. 

J. E. Sherborne, Chairman 
J. T. Carriel, Co-chairman 

“Some Effects of Interfacial Forces on 
Oil Flow Through Water-wet Sands,” 
by Messrs. Arismendi and Nibley. 

“Equilibrium Relations of Natural 
Gas and Oil at High Pressure and Tem- 
perature,” by M. B. Standing, Standard 
Oil Company of California. 

“Use of Electrode Spacing in Well 
Logging,” by R. H. Zinszer, Union Oil 
Company of California. 

“Radioactivity Logging in Cali- 
fornia,” by Robert L. Pettefer, Petro- 
leum Rectifying Company. 


TECHNICAL SESSION 


Theatre Ambassador Hotel 
1:30 P. M. 
L. E. Porter, Chairman 
J. F. Dodge, Co-chairman 
SYMPOSIUM ON RECOVERY AS AFFECTED 
BY PRODUCTION TECHNIQUES 

“The Problem of Increasing Recov- 
ery,” by E. G. Trostel, O.P.C., Dis- 
trict 5. 

“Speculations on the Application of 
Laboratory Data to the Problem of 
Reservoir Performance,” by E. C. Bab- 
son, Union Oil Company of California. 

“A Review of Recovery Experience,” 


by F. E. 
Company. 

“Primary Pressure Control: Will it 
Increase Recovery?” by T. H. Acres, 
Richfield Oil Corporation. 

“A Method of Approach to Deter 
mining the Economics of Pressure 
Maintenance,” by N. van 
Richfield Oil Corporation. 

“A Brief Review of Current Thought 
on Recovery by Secondary Control,” 
by J. A. Lewis, Core Laboratories, Inc. 

“Application of Balanced Volumetric 
Production in the Wilmington Field,” 
by Read Winterburn, Union Pacific 
Railroad Company. 


Minshall, Continental Oil 


Wingen, 











gion 














(Left, above) Pacific “Oil | 
States” Insert Liner Pump, | 
and (right) Tubing Type 
Liner Pump. 
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MID-CONTINENT PUMP 
SUPPLY COMPANY 


TULSA, OKLA. 


Subsidiary of Pacific Pump Works, Huntington Park, Cal. 

Distributors: Kansas, Pampa and 

Supply Co.; Texas and Louisiana, Mid- 
Oklahoma City, Production Supply 


t, Texas, Winois, Bovaird 
tinent Supply 
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Los Angeles Nomads 
Hold Barbecue 


More than 200 Nomads, guests, and 
wives of Nomads attended the Annual 
Barbecue of the Los Angeles Chapter of 
Nomads held at the Hollywood Trout 
Lakes Saturday, September 26. The at- 
tendance exceeded expectations and 
from reports received the party was 
most successful from every standpoint. 
The I akes w ere opened for the exclu- 
sive use of the Nomads at 3:00 p.m. and 
dinner was served at 5:30. In addition 
to trout fishing there was dancing and 
other entertainment. 

Among the guests were John H. 
Baird and I. Frank Brown of the New 


York Chapter of Nomads. The foreign 
guests included: 

Mr. and Mrs. H. C. Creath, formerly 
of the Colombian Petroleum Company, 
who have just returned from Pearl Har- 
bor; Mr. and Mrs. H. J. Buddenhagen, 
formerly of the Caribbean Petroleum 
Company; Mr. and Mrs. P. M. Bowen, 
Drilling & Exploration Company of 
Brazil; Mr. and Mrs. B. R. Cunning- 
ham, Caribbean Petroleum Company; 
Mr. and Mrs. John Domercgq, California 
Arabian Standard Oil Company; Mr. 
and Mrs. L. E. 
Caribbean Petroleum Company; Mr. 
and Mrs. A. N. Lucie-Smith, Caribbean 
Petroleum Company; Mr. and Mrs. 


Grainger, formerly of 








@ COLMONOY alloys offer 
extreme resistance to galling, 


’ 


corrosion, “wire drawing,” and 
abrasive grit. This unretouched 
photograph shows a 1 in. cast- 
ing of COLMONOY, furnace 
welded to the wedge. COLMO- 
NOY greatly increases the life of 
wedge valves, in spite of high 
temperatures, extreme pressures, 








GA WEDGE GATE 


WRITE TODAY 


Learn about COLMONOY and what it is 
doing to conserve vital metals. 


WALL-COLMONOY CORP. 


720 Fisher Building, Detroit, Michigan 
Branch O ffices 
NEW YORK CITY; BLASDELL, N. Y.; CHICAGO; TULSA; WHITTIER, CALIF. 
Other Branches in Canada 





VALVES 
Last Longer 


When Hard 
Faced, With 


COLMONOY 


and severe operating conditions. 
The exceptionally high wear 
resistance of the hard surface of 
COLMONOY alloys will pro- 
tect all vital wearing parts of 
your equipment. Mild steel parts 
coated with COLMONOY alloys 
wear from 3 to 10 times as long 
as new parts made of high alloy 
stecl. 








Meade McCamey, N. K. P. M.; Mr. and 
Mrs. C. H. Vincent, Assam Oil Com- 
pany, Ltd.; Mr. and Mrs. Jess Rector, 
Lethbridge, Alberta; Mrs. Walter L. 
Little, International Petroleum Com- 
pany, Ecuador; Mrs. Ernest H. Smith, 
California Arabian Standard Oil Com- 
pany; G. G. Goodwin, Tropical Oil 
Company; Karl Jauman, formerly An- 
tilles Petroleum Company; Clarence 
Ochs, Ecuadorian Oilfields, Ltd.; C. A. 
Petrie, Assam Oil Company, Ltd., and 
R. N. Scott, Burmah Oil Company, 
Ltd. 


C. N. Kirkpatrick Heads 
Landis Machine 

C. N. Kirkpatrick, vice-president 
and general manager, has been appointed 
president of the Landis Machine Com- 
pany, Waynesboro, Pennsylvania. Kirk- 
ratrick also will continue his duties as 
general manager. 





G. M. Stickell, sales manager, has 
been advanced to vice-president to suc- 
ceed Kirkpatrick, and will also continue 
as sales manager. 





W. T. Hedlund New 
President Elastic Stop 
Nut Corporation 





W. T. HEDLUND 


William T. Hedlund, of Summit, 
New Jersey, has been named president 
of the Elastic Stop Nut Corporation 
by the board of directors. The plant and 
general offices are in Union, New Jersey. 

Hedlund has been a director of the 
corporation. He was formerly vice-pres- 
ident of the Electrolux Corporation in 
charge of engineering, and is widely 
known both in legal and industrial cir- 
cles as a patent authority. 

The Elastic Stop Nut Corporation 
manufactures self-locking nuts; the 
product is applicable to practically ev- 
ery type of industry. 

To expedite deliveries in connection 
with the war effort, the corporation 
announced that they are opening a new 
plant in Lincoln, Nebraska. 
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Babcock & Wilcox Receives 


Maritime "M" Award 


Rear Admiral Emory S. Land, chair- 
man of the U. S. Maritime Commission, 
also administrator of the U. S. War 
Shipping Administration, awarded early 
this month the Maritime Commission 
“M” burgee to the Barberton Works of 
The Babcock and Wilcox Company, 85 
Liberty Street, New York, New York. 
The award represents the Commission’s 
recognition of outstanding achieve- 
ment. 

The ‘““M” burgee now flies alongside 
the Navy “E” burgee, which was 
awarded to The Babcock and Wilcox 
Company on May 11, 1942. 

The company is wholly engaged at 
present in the manufacture of power 
boilers and accessory equipment for the 
Navy, Maritime Commission, and war 
industries such as steel, chemical, avia- 
tion gasoline, artificial rubber, etc. The 
company is also producing gun mounts 
for U. S. Naval vessels. 

In accepting the award, A. G. Pratt, 
president of The Babcock and Wilcox 
Company said, “The fact that our ef- 
forts have thus been recognized by the 
Maritime Commissien will surely spur 
us On to even greater accomplishment. 
We are proud of our record in the past 
as well as today. During World War 1, 
B&W supplied 1096 boilers for ships 
of the Emergency Fleet, which were 
operated by the predecessor of the pres- 
ent Maritime Commission. We are to- 
day supplying many boilers for the 
Commission’s Liberty ships, other cargo 
vessels, and tankers. The boilers for all 
Liberty ships ordered to date will be 
built to a B&W design, even though 
many of them are being manufactured 
by seven other companies.” 

A brief address was also made by 
Governor John W. Bricker of Ohio. The 


ceremonies were broadcast over a na- 


the armed services. 

With this in mind, Cooper-Bessemer 
management points out that there has 
been no interruption in their program 
of bettering and expanding production 
facilities. For example, a large, newly 
completed foundry core shop has just 
been put into operation. 

Successful acceleration of production 
at Cooper-Bessemer is indicated not 
only by consistently meeting produc- 
tion goals in the past, but by the higher 
goals scheduled for the months to come. 
The production goal for October has 
been stepped up better than 18 percent. 
The goals for November and December 





represent 26 percent and 41 percent in- 
creases, respectively. 





E. L. Greene New 
President Aqua Systems 

Edward L. Greene, who had been 
vice-president of Aqua Systems, 385 
Gerard Avenue, New York City, since 
May of this year, has been named presi- 
dent of the company. Aqua Systems, 
which was organized in April, 1925, has 
been a wholly owned subsidiary of the 
Neptune Meter Company since 1938. 
For two years prior to his joining Aqua 
Systems Greene was with Sanderson and 
Porter, consulting engineers. 


where this 
came from 
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— Protection isa NATURAL 
por UNCLE SAM «« 


Pipe lines are the arteries of 
our national war effort. Gas, oil 
and gasoline must flow un- 
interruptedly. Costly repairs 
due to inadequate Steel Pipe 
protection work hardship on 
war industries and mecha- 
nized military fuel supply and 
operations. 


tion-wide network. 





Cooper-Bessemer Again 
Surpasses Production Goal 


Despite the growing shortage of crit- 
ical materials, the Cooper-Bessemer 
Corporation, Mount Vernon, Ohio, sur- 
passed its increasing production goal 
for the fourth consecutive month. 

In the words of B. B. Williams, presi- 
dent, ‘“The men in all departments fully 
appreciate the important part our large 
Diesel and gas engines and compressors 
must play in the war program; and they 
deserve a great deal of credit for their 
splendid coéperation and determination 
to attain the difficult production goals 
established.” 

At this critical point in our Nation’s 
war effort, it is obvious that the pro- 
duction of essential equipment must be 
accelerated until production can actu- 
ally keep pace with the vital needs of 












NOW, more than ever before, you need 
HILL-HUBBELL factory processed Steel 
Pipe protection. 






Buy STEEL PIPE 
MILL Coated-and- 
Wrapped at any of 
these Mills 






652” O.D. gasoline line x * &k& * 
in Illinois. 


GENERAL PAINT CORPORATION 


HILL, HUBBELL & CO. « Division - Cleveland, Ohio 


- EXPORT OFFICE. SAN FRANCISCO, CALIFORNIA, U.S A.- 








Jones 6 Laughlin Stee! 
Corporation 


National Tube Com- 
pony 






A request on your let 
Spang Chalfant, Inc. ~ 
° 
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THE 
INDUSTRY’S 
LEADING 
CENTRIFUGE? 


hy 





BECAUSE: 


® Heavy duty, ruggedly con- 


structed and extremely simple in design . . . Gets 
quick, accurate results... Produces required speed 
. Cranks and heads of 100 CC 
and 15 CC size machines interchangeable... Meets 
A.S.T.M. Standard Method D-96 and A.P.I. Code 


No. 25 requirements. 
W-H: C N<CO 
” 


HOUSTON ‘Se TEXAS 


with less effort. . 









Look for the {rm and Hammer 
ARMSTRUNG BROS. 


PIPE TONGS 



















Not only the type Tongs you 
want in the size and design you 
prefer — but the quality that dis- 
tinguishes an “ARMSTRONG 
BROS.” PIPE TOOL. 








Chain Tongs with handles forged fror high | 
carbon steel, Drop Forged jaws with milled “et | 
hardened, tempered and tested for wearing qualities 
large Hardened Steel Bolts, Alloy Steel Shackles, 
proof-tested Chains, and the ARMSTRONG De- 
sign that gives far more bearing of jaws on bar. 


} 
All-Steel Pipe Wrench. This patented all-steel 
pipe wrench has 10 improved features includ- 
' 
| 
| 
| 


ing—elimination of cumbersome housing. Heavy 
forged-in lugs reinforced by reversed nut to take 
up side strain. Replaceable tool steel jaws. Per- 

fect balance in all sizes. Try one and vou will 


be satisfied with no other. 





Armstrong Bros. Tool Co. 
he Tool Holder People’’ 


331 N. Francisco Ave., Chicago, U.S.A. 
Easteri irechouse and Sales 


199 Lafayette $ New York 
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Axelson Manufacturing 
Company Awarded 
Army-Navy "E" 


In the spring of 1892 two men 
bought a machine shop in Santa Ana, 
California, and called it the Acme Iron 
Works. The two men were C. F. and 

A. Axelson. On September 3, 1942, 





Sterling silver lapel pins bearing the 
Navy “E” on the front and inscribed 
on the back with “Army-Navy Produc- 
tion Award” were received for the em- 
ployees by Angelo Bullera. In pledging 
his company’s continued efforts, G. A. 
Axelson stated: “In accepting the 
Army-Navy production flag for high 

ichievement in the production of war 





Representative employees and executives of Axelson Manufacturing Company display Army-Navy 
burgee for gathering. Reading, from left to right: G. A. Axelson and C. F. Axelson, founders, 
Hubert McDowell, D. F. Axelson, Ivan Likert, and J. C. Axelson standing 
directly behind Angelo Bullara 


fifty years later, the one-time Santa Ana 
machine shop, now the Axelson Manu- 
facturing Company, climaxed half 
century of progress by receiving the 
Army-Navy “E”—dramatic testimony 
to the production efforts of 1200 work- 
men, and fitting tribute to a lifetime 
of endeavor by a hard-working, keen- 
visioned management. 

In presenting the coveted “E”’ to the 
Axelson personnel, Lieutenant Colonel 
A. R. Baird, assistant chief of the Los 
Angeles Ordnance Region, stated: “This 
award is a form of recognition which 
you have won on merit, and which you 
have richly deserved . . . remember, that 
it was given by the Army and Navy of 
the United States of America in recog- 
nition of the fact that you did a good 
job of producing machines, tools, gages, 
and other essential items for the armed 
forces of your country and her Allies, 
and that the war is not over yet. Re- 
member, that you are all soldiers on the 
production line of freedom, and that 
what you are doing for America is be- 
ing done voluntarily and freely, with- 
out regimentation or coercion.” 

G. A. Axelson, chairman of the board 
of the Axelson Manufacturing Com- 
pany, accepted the award for the com- 
pany at the ceremony attended by high- 
ranking Army and Navy officers, civic 
and industrial leaders, employees, and 
friends of the firm. Sheriff Eugene W. 
Biscailuz of Los Angeles County acted 
as program chairman. 
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equipment, we of Axelson pledge our- 
selves to greater effort and say to the 
men of our armed forces, “Your battle 
is our battle, and with God’s help we 
will fight it together—to victory’.” 





San Joaquin Chapter 
A.P.I. Meets 


The regular meeting of the San Joa- 
quin Valley Chapter of the American 
Petroleum Institute was held at the 
Standard 11-C Meeting Hall, Taft, 
California, on September 15. The meet- 
ing was called to order by Vice-Chair- 
man G. O. Suman, with 110 members 
and guests present. 

After the minutes of the June meet- 
ing were read and approved, Vice- 
Chairman Suman turned the meeting 
over to the secretary and the following 
program was presented: 

“Mechanical Rubber Goods Conser- 
vation Service’”—illustrated lecture by 
R. A. Wegener, assisted by D. V. Wall, 
sales engineer, Goodyear Tire and Rub- 
ber Company, Los Angeles. 

“Side Wall Sampling,” by G. E. Mat- 
ter, Houston Oilfield Materials Com- 
pany of California, Bakersfield. 

“Alaska from Ketchikan to Kodiak” 
(motion pictures, aerial photographs, 
and —" by R. L. Hewitt, geologist, 


Tide Water Associated Oil Company, 
Bakersfield. 
Suman said the October mecting 


would be held in Bakersfield. 
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H. V. Coes Heads 
A.S.M.E. 

Harold V. Coes, vice-president of 
Ford, Bacon and Davis, Inc., New York 
City, was elected by a letter ballot of 
the 16,250 members of The American 
Society of Mechanical Engineers to be 
president of the Society during 1943, 
according to the official announcement 
of election results by C. E. Davies, 
secretary. 

Vice-presidents elected at the same 
time to serve two-year terms on the 
Council of the A.S.M.E. were Joseph 
W. Eshelman, president, Eshelman and 
Potter, Birmingham, Alabama; Thomas 
E. Purcell, general superintendent of 
power stations of the Duquesne Light 
Company, Pittsburgh, Pennsylvania; 
Guy T. Shoemaker, vice-president, 
Kansas City Light and Power Com- 
pany, Kansas City, Missouri, and Wal- 
ter J. Wohlenberg, professor of me- 
chanical engineering, Yale University, 
New Haven, Connecticut. 

Managers of the society elected to 
serve on council for three-year terms 
include Roscoe W. Morton, professor 
of mechanical engineering and head of 
the department, University of Tennes- 
see, Knoxville, Tennessee; Alexander R. 
Stevenson, Jr., staff assistant to vice- 
president, General Electric Company, 
Schenectady, New York, and Albert E. 
White, director engineering research, 
University of Michigan, Ann Arbor, 
Michigan. 

The new officers will be installed 
during the 63rd Annual Meeting of the 
society to be held in New York, New 
York, at the Hotel Astor, November 
30-December 4, 1942. 
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Clearing House for 
Consultants 


A clearing house for consultants has 
been established to assist industry, large 
and small, which must produce more 
and better than ever and under steadily 
increasing difficulties. Shortages of raw 
materials, the need for substitutes and 
for new products, be they for military 
or civilian use, and the necessity of re- 
organizing, adapting and erecting of 
plants, create unending problems for 


Never has it been so vital that oil-field 
equipment be made to serve its full life- 
time with complete efficiency. When you 
conserve your tools, you save both mate- 
rial and man-hours... which means more 





materials to back up the boys at the front. 


For Freedom’s sake, take care of your tools. And—first of 





the manufacturer. He comes to realize all—start with the best cable tools you can get. In oil fields 
that expert advice must be found—yet the country over, that means Spang “Higher Standard” Cable 
frequently does not know where to get a 

- rools. 


_ Therefore, having fully realized this 
difficulty, the Association of Consult- | SPANG AND COMPAN } Butle r, P a. 
ing Chemists and Chemical Engineers, | 

Inc., 50 East 41st Street, New York, 
New York (Tel. LExington 2-1130) 
has established as one of its functions 
a clearing house for consultants as a 
free service, referring those who ask for 
assistance to consultants specializing in 
any given field. 
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MEZURALL 

TAPE-RULE 

FOR YOUR 
POCKET ALWAYS 





A HANDY, STURDY LITTLE 
RULE TO CARRY.. 


Even if you're one of those rare 
oilmen who never leaves his 
desk, it will pay you to own a 
Lufkin Mezurall, the handy vest- 
pocket tape rule that measures 
most anything. Special features 
permit inside, outside, hook and 
butt end measuring. Tape, when 
opened is stiff, supports itself in 
air up to better than 4!% feet, 
and with the slightest support 
keeps perfectly straight up to 6 
feet, yet easily bends around 
curves or corners. Write for 
catalog 12-c. 


BUY THROUGH YOUR 
SUPPLY HOUSE ‘ 


¢ 


Ld lLsd 


SAGINAW, MICHIGAN + New York City 
TAPES - RULES . PRECISION TOOLS 
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Chain Belt Given 
Army-Navy "E" 

“The men and women of Chain Belt 
Company are making an outstanding 
contribution to victory. Their prac- 
tical patriotism stands as an example to 





who accepted it for the company. Capt. 
D. D. Dupre, commandant of the Naval 
ROTC at Marquette University, pre- 
sented token Army-Navy lapel insig- 
nias to a number of employees. Daniel 
M. Mackie, veteran employee, accepted 





Captain D. D. Dupre, U.S.N., awarding token lapel insignias to representative employees 
of Chain Belt Company 


all! Americans, and they have reason to 
be proud of the record they have set.” 

So wrote Robert P. Patterson, Under 
Secretary of War, in notifying the em- 
ployees and management of Chain Belt 
Company that they would receive the 
Army-Navy “E” Production Award. 

On September 19 amid a colorful 
setting of many flags and in the presence 
of over 4000 employees and their fam- 
ilies the presentation of the award was 
made. J. C. Merwin, president of the 
company, in an address of welcome read 
a letter from Winston Churchill writ- 
ten after the first World War express- 
ing the appreciation of the British gov- 
ernment for the codéperation the Chain 
Belt Company gave them toward win- 
ning that war. His words were some- 
what similar to those of Robert Pat- 
terson. He said, “I desire personally to 
thank you and your staff for the help 
which you have rendered, and to ex- 
press my appreciation of the fact that 
the enthusiasm and interest which was 
exercised was something more than 
ordinary commercial considerations 
could demand.” 

Brig. Gen. A. G. Gillespie, command- 
ant of the Watervliet Arsenal, New 
York, spoke briefly at the ceremonies 
on the significance of the award. Lt. 
Col. D. J. Martin, chief of the Cannon 
and Aircraft Armament Section, Artil- 
lery Division, Office of the Chief of 
Ordnance, War Department, Washing- 
ton, D. C., made the presentation of 
the Army-Navy “E” burgee to J. T. 
Brown, vice-president of the company, 


for the employees of the company. 
Hon. Julius P. Heil, Governor of Wis- 
consin, made the closing remarks. 





Leeds & Northrup Receives 
Army-Navy "E" 

William L. Batt, deputy chairman of 
the War Production Board and presi- 
dent of SKF Industries, Inc., of Phila- 
delphia, Pennsylvania, made the address 
of welcome at the presentation of the 
Army-Navy Production Award (the 
Army-Navy “E”) to the Leeds and 
Northrup Company recently. 

Admiral Henry A. Wiley, U.S. Navy 
retired, was the Navy’s official spokes- 
man and presented the “E” burgee. It 
was received by C. S. Redding, presi- 
dent of the Leeds and Northrup Com- 
pany, and J. L. Johnson, president of 
the L&N Employee’s Association. Lieu- 
tenant Colonel Thomas H. Stilwell, 
Commanding Officer, Eastern Pennsyl- 
vania District, Internal Security Force, 
U. S. Army, was the Army’s official 
representative at the ceremonies. 

Following the presentation of the 
burgee, Lieutenant Commander L. F. 
Freiburghouse, U. S. Navy, Bureau of 
Ordnance, presented “E” pins to L&N 
Company employees. They were re- 
ceived on behalf of all employees by 
P. V. Roth, C. Billman, W. Uhlhorn, 
C. Eisentrager, Miss Elsie Miller, G. 
Kistenmacher, J. Lins, E. Ricker, A. 
Kiefner, D. Kramer, P. Pedersen, and 


W. E. Schuck. 
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G.L. Randall Appointed | 
Public Relations Manager | 








GCORGE L. RANDALL 

E. C. Bowers, president of the Wick- 
wire Spencer Steel Company, New York 
City, has announced the appointment | 
of George L. Randall as public rela- | 
tions manager, effective October 1. 
Randall has been with the company 
seven years, recently as advertising 
manager. Before that he was with G. 
Schirmer’s, music publishers, and 
Warner Bros.-First National Pictures. 

He will continue in charge of adver- 
tising. 


R.G.Davis a Vice-President 
of Foote Bros. 


RUSSELL G. DAVIS | 

Foote Bros. Gear and Machine Corp- | 
oration, Chicago, Illinois, announces | 
the election of Russell G. Davis to the | 
vice-presidency of that company. Davis | 
will also continue as general manager | 
of the Industrial Gear Division. 

A number of promotions are also an- 
nounced for the sales department. F. A. 
Emmons is now assistant general man- 
ager; R. B. Moir is manager, sales and 
engineering; W. H. Ostring, special 
representative; Galen Butterbaugh, 
speed reducer sales; T. F. Hill, gear 
sales, and Charles Look, assistant gear 
sales. 
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COMPLETION 


OTIS 


TYPE G SIDE DOOR CHOKE 


Production today demands strategy...ingenuity...how fo get 








Ceeataneenl 
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the most with the least. 


The Otis Type G Side Door Choke provides master strategy and 
simplification in completing and producing two zone wells. Entrance 
of the fluid into the tubing string from either or both pays can be 
blanked off or regulated as desired. 


The Otis Type G Side Door Choke also provides a means to»— 


1, “Bring in" the Annulus after the well surface connections 
have been hooked up and tied down. 


2. Take Bottom Hole Pressure of each formation independently 
of the other. 


3. ‘Kickoff’ the Annulus should it become loaded up. 


The Type G Choke is run and pulled under pressure on an ordinary 





steel measuring line. 














Write for Complete Information and Details 


OTIS PRESSURE CONTROL, INC. 


DALLAS, TEXAS 





A 
Branches: Houston and Corpus Christi, Texas; a 
Hobbs, New Mexico; New Iberia, La.; Magnolia, Ark. eo 
Lc vat 


Representatives: Otis Eastern Service, Inc. 
Wellsville, New York; Western Pressure Control, Los 
Angeles and Bakersfield, California 


Export Office: 74 Trinity Place, New York City 
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WALL CLEANING 
GUIDES 


Patents Applied For 


INSURE A GOOD 
CEMENT JOB 


BRUCE KENNETH 
BARKIS WRIGHT 


Makers of 


B and W Wall Cleaning Guides 


Gulf Coast & Foreign Distributors of 
NELSON Pre-Packed Gravel LINERS 
WILLIS ROTARY CHOKES 
WEST COAST 
3545 CEDAR AVENUE 
LONG BEACH. CALIFORNIA 
TELEPHONE: LONG BEACH 4:8366 
GULF COAST 
1805 COMMERCE BUILDING 
“HOUSTON, TEXAS 
TELEPHONE: PRESTON 9783 
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FROM WASHINGTON 





California Operators Allowed to 
Rehabilitate Wells 


California operators now are authorized to use 
materials to rehabilitate old wells under certain 
conditions in specified fields as a result of a War 
Production Board order issued upon the recom- 
mendation of the Office of Petroleum Co-ordina- 
tor for War. 

Object of the order is to encourage an increase 
in the production of heavy crude oils yielding 
particularly high percentages of fuel oil required 
in increasing quantities by the United Nations’ 
forces operating in the Pacific area. 

Petroleum Co-ordinator Harold L. Ickes urged 
California oil producers to act immediately to 
take full advantage of the order so that oil sup- 
plies for the war in the Pacific can be delivered 
when and in the quantities needed. 

The order, Supplementary Conservation Order 
No. M-68-3, will make materials available for 
the rehabilitation of several hundred wells in 84 
designated fields on patterns closer than the min- 
imum 40-acre spacing permitted under M-68. 

Under the amended order, operators will be 
permitted to deepen, plug back, recomplete, and 
otherwise ‘‘rework’’ wells in specified fields and 
under certain conditions. Affected are operators 
in 84 fields in the Los Angeles Basin, San Joaquin 
Valley, and Santa Barbara-Ventura regions. 

ow many old wells can be reworked is not 
definitely known, but many wells that have been 
idle for a long time can now be placed in pro- 
duction again. A considerable number of Cali- 
fornia wells have been off production for many 
years because until recently there has been no 
great need for the type of oil they produced. 
Now, however, these particular grades are urgent- 
ly needed for military use. 

“It has been estimated,’’ Deputy Co-ordinator 
Ralph K. Davies said, ‘‘that demand for fuel oil 
base California crudes will exceed 300,000 bbl. a 
day before the end of 1942, and that it will ad 

£ 


ably increase considerably beyond that zure 
thereafter. 

“California is our only source of petroleum 
supply west of the Rocky Mountains. The neces- 


sity for increasing the supply in a location so 
strategic from the standpoint of the war in the 
Pacific area is paramount. 
‘*The quickest way in which this demand can 
be met without large expenditure of critical 
materials is through a program of reworking the 
many wells susceptible of rehabilitation. Accord- 
ingly, we have recommended, and the War Pro- 


duction Board has approved, certain. exceptions 
as embodied in Supplementary Order M-68-3 that 
are intended to stimulate the production of crude 
oil at increased rates in those fields most capable 
of meeting war demands.’ 

The 81 fields affected by the supplemental order 
ben selected after a comprehensive survey of the 

California heavy oil situation by district repre- 
sentatives of the Office of Petroleum Co-ordinator 
and by the California oil industry. 

All the selected fields produce crude oil yield- 
ing in excess of 50 percent finished fuel oil. From 
some, the yield is more than 75 percent. Much of 
the oil is of low gravity—less than 24 deg. in 
most instances. Practically all of it is maowanabihe 
from producing zones that are hundreds of feet 
thick, a fact that assures a very slow decline in 
productive capacity. Moreover, in many of the 
fields the tops of the producing horizon are only 
500 or 600 ft. below the earth’s surface, thus min- 
Imizing the quantities of critical materials required 
in the reconditioning operations, 

The original M-68 order, requiring 40-acre 
spacing (except in cases where specific exceptions 
ire obtained) still applies to the other 150 oil 
pools in California, Davies emphasized. 

he fields where rehabilitation of wells on 
spacing patterns closer than one well to 40 acres 
will be allowed are divided into three categories : 

Five-acre spacing will be allowed in fields listed 
in Part 1. 

Old wells in field listed in Part 1 and Part 2 
may be equipped with pumping or other artificial 
lifting installations on an average density of one 
well to every 5 surface acres. 


Old wells in fields listed in Parts 2 and 3 may 
be reworked on a basis of an average density of 
one well to 10 surface poo Authorization for 
pumping or other artificial lifting installations 
on an average density of one well to 10 surface 
acres is already granted by M-68. 

Wells in Part 2 and Part 3 fields need not be 
uniformly located but the acreage attributable to 
those wells must be within the productive limits 
of the fields. 


The supplementary order specifies for each field 
the limiting depths of producing horizons to 
which wells tnay be deepened. 

The various fields affected by the Supplemen- 


tary Order are listed under Exhibit A of the 
order. 





Preference Rating Order P-98 Supplanted 


A-l-a and A-2 preference ratings have been 
assigned to deliveries of all materials used in the 
production branch of the oil industry and those 
used for maintenance and repair purposes or as 
Operating supplies in other branches of the indus- 
try. 

Resioss were assigned in Preference Rating 
Order P-98-b, which was issued by the War Pro- 
duction Board upon recommendation of the Office 
of Petroleum Co-ordinator for War. 

Operators will continue to use Form PD-200 to 
obtain preference ratings for the delivery of mate- 
rials used in new construction in the refining, 
natural gasoline manufacture, transportation, and 
marketing branches. 

The new order, effective until January 1, 1943, 
supplants Preference Rating Order P-98, under 
which the oil industry previously obtained mate- 
rials. 

Petroleum Co-ordinator Harold L. Ickes stated 
that the new order should enable all branches of 
the oil industry to obtain necessary materials 
quickly and without undue difficulty. 

Highlights of the order are: 

To apply A-l-a ratings to items costing $500 
orf more, an operator must first file detailed in- 
formation with the ‘Office of Petroleum Co- 
ordinator, Washington, D. C., Ref: P-98-b,’’ and 
receive approval from the W ar Production Board. 

If an item to which an A-l-a rating is applied 
costs less than $500, the operator must obtain the 
countersignature of a District Director of OPC. 
Canadian operators must first obtain the counter- 
signature of the Oil Controller, Dominion of 
Canada. 

To obtain items costing $500 or more and to 
which A-2 ratings are applied, operators must 
first obtain the countersignature of an OPC Dis- 
trict Director or the Canadian Oil Controller. 

Materials against which A-2 ratings are applied 
and which cost less than $500 may be obtained 
directly from the supplier without obtaining writ- 
ten approval. 

Deputy Co-ordinator Ralph K. Davies pointed 
cut that in many instances operators can expedite 
delivery of materials by asking their suppliers 
regarding the current rating required for an item. 

‘Delay is sometimes encountered by an opera- 
tor because he has applied the incorrect rating, 
an error easily avoided by checking with the sup- 
plier before a purchase order or contract is 
placed,’’ Davies said. 

Provisions of the order include the following: 
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__No operator may apply an A-l-a or A-2 
if the material can be obtained with a 
“— or no rating. 

Each purchase order or contract must be accom- 
panied by a Certification, signed by an authorized 
representative of the operator, stating that the 
purchaser is familiar with and complying with 
the provisions of the order. 

If an improved rating is required for delivery 
of material on a certain date, an operator may 
apply for a higher rating by filing proper in- 
formation on Form PD-1A with the Office of 
Petroleum Co-ordinator, Washington, D. Cc. 

To get materials quickly when there is an 
actual breakdown or suspension of activity and 
when current ratings will not permit delivery on 
the date required, an operator may request a 
rating for the necessary material by filing a letter 
or telegram with the Washington, D. C., office of 
OPC. 

“Ratings may not be applied to obtain items 
that can be eliminated by the substitution of less 
scarce material or by a change of design that does 
not cause serious loss of efficiency. 

No ratings may be applied to obtain materials 
in excess of a 90-day inventory unless the Director 
General for Operations of the War Production 
Board exempts, in whole or in part, an operator 
or class of operators. 

No operator, to the extent that he is engaged 
in the oil industry, may obtain materials by apply- 
ing the ratings assigned in Preference Rating 
Orders P-43, P-46, or P-100. 

Whenever required by the new order, detailed 
information must be submitted regarding the date 
of actual breakdown or suspension of operations ; 
equipment to be repaired; price, quantity, and 
approximate weight of material; description of 
metals contained in the material ; name of the 
supplier, and other details described in the order. 

Copies of the order are available by writing to 
the local field office of the War Production 
Board. 


Explains Application of Preference 
Rating Order 


Correct application of preference ratings in ob- 
taining materials for the oil industry under the 
provisions of War Production Order P-98-b was 
explained recently by Deputy Petroleum Co- 
ordinator for War Ralph K. Davies. 

A-l-a ratings cannot be applied if materials 


rating 
lower 
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can be obtained with an A-2 rating, Neither an 
A-l-a nor an A-2 rating can be applied if the 
materials can be obtained without a rating. 

Under Preference Rating Order P-98-b, issued 
by the War Production Board on September 15, 
A-1-a and A-2 ratings have been assigned to deliv- 
eries of all materials used in the discovery, devel- 
opment, or the depletion of petroleum (produc- 
tion), and those used for maintenance and repair 
purposes or as operating supplies in other branches 
of the industry. 


Natural Gas Price Ceiling 

Ceiling prices for natural gas, both wet and 
dry, have been placed under revised price schedule 
No. 88, Petroleum and Petroleum Products, by 
the Office of Price Administration. Rates spe- 
cifically excluded from control under the Emer- 
gency Price Control Act, such as those charged 
by public utilities, however, are not affected by 
the action. 

Both wet and dry gas previously had come 
under the general maximum price regulation. The 
change will bring a more equitable realization on 
prices for scllers of wet gas, from which natural 
gasoline and other products are extracted, but 
will not increase prices of natural gasoline to the 
consumer, it is stated. 

The change is contained in Amendment No. 
32 to Revised Price Schedule 88. It was effective 
October 7, except that a buyer and a seller of wet 
gas may agree to make the effective date retro- 
active to May 11, 1942. 


W.C. Collins Vice-President 


Elastic Stop Nut 

William T. Hedlund, president of the 
Elastic Stop Nut Corporation, Union, 
New Jersey, has announced the appoint- 
ment of Whitney C. Collins as vice- 
president in charge of sales policy. Col- 
lins resides in Beverly Hills, California, 
and has been a director of the company 
since 1940. 

In 1932 Collins formed the Collins- 
Powell Company, of Beverly Hills, 
representing the Elastic Stop Nut Cor- 
poration as sales engineers. He was in- 
strumental in developing wide use of 
elastic stop nuts in the aviation in- 
dustry. 

Collins was associated with the Lock- 
heed Aircraft Company from 1928 to 
1930, serving as a vice-president, treas- 
urer, and general manager. From 1922 
to 1928, he was affiliated with the Con- 
tinental Illinois National Bank and 
Trust Company, Chicago. He is a direc- 
tor of the Menasco Manufacturing 
Company and Radioplane Company. 





Death of 
William R. Shiperly 

William R. Shiperly, head of the field 
service work of the Chaplin-Fulton 
Manufacturing Company, died at his 
home in Pittsburgh, Pennsylvania, re- 
cently, after an illness of several 
months. He had been with Chaplin-Ful- 
ton continuously since 1918, when he 
entered its employ as a machinist, and 
had served in various capacities. He 
had charge of the testing laboratories of 
the company before he undertook the 
field work through which he became 
most widely known. Apart from his 
practical contacts with operating men 
on the staffs of utility companies and 
of industrial users of pressure control 
equipment, attendance at conventions 
and the conduct of special classes under 
both educational and business auspices 
had made him a wide circle of friends. 





In these critical times when 
uninterrupted production is 
all-important, every minute 
saved in maintenance means 


more productive hours. 


Lunkenheimer “N-M-D” (non- 
metallic disc) Valves cut 
maintenance time to the bone, 
because it’s only a matter of 
minutes to renew a worn disc 
and keep the valve on the job. 


Users of Lunkenheimer 
Valves are profiting from their 
wise policy of buying highest 
quality. They are getting con- 
tinual tangible evidence of 
what really good valve per- 
formance means in depend- 


able and low-cost service. 


Since virtually all materials used 
in the manufacture of valves are 
on the list of critical materials, 
valve users are urged to furnish 
the highest possible preference 
ratings and proper “end use” 
Allocation Classification Symbols 
on their orders. This will be of 
mutual helpfulness. 


ESTABLISHED 1862 


THE LUNKENHEIMER CO: 


—= QUALITY’ 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON) PHILADELPHIA 


EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 


OR IM 


Fig. 123 “N-M-D” 
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Non-metallic Disc 





Easily Renewed 


With a few spare disc 
holderse complete with discs 
on hand, the time required 
for renewing can be cut to 
almost nothing. 
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TRIPLETS IN CONSERVATION 


SAND-BANUM 
STANDARD 


For the removal 
and prevention of 
scale and corro- 
sion in boilers and 
tubes. 






‘The 
Entirely 
Different Boiler BLUE SEAL 
and Engine Treatment."’ EMULSION 
SAND-BANUM 


For closed or open 
cooling systems, 
where water is re- 
circulated. 


SAND-BANUM 
SPECIAL 


For radiator cool- 
ing systems of all 
types of internal 
combustion en- 
gines. 

Send for definite 
details and posi- 
tive proof. 


AMERICAN SAND-BANUM 
COMPANY, Inc. 





Trade Mark 





9 Rockefeller Plaza New York City 








~ Want Longer Service | 
and Greater Value 
from Protective 











Sure, we like to sell new protective hats. But, 
if we can show you simple ways and means of 
lengthening the useful life and increasing the 
value of your present hats, we'll be better able 
to supply those thousands of new workers 
with head protection. Suggestions in a little 
folder show how hats in use can be made more 
comfortable and sanitary which goes a long) 
way toward encouraging Hard Boiled Hat} 
wearing. 1B-10 


HARD BOILED HATS 


E. D. BULLARD COMPANY 

275 Eighth Street BULLARD 
San Francisco, California. 

Please send me new free folder describing. 
“Longer Service and Greater Value from Protec- 
tive Hats7”’ 
Name 


Company 
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Tube Turns Is First Kentucky Plant to Win 


Army-Navy "E" Flag 

Tube Turns, Inc., of Louisville, re- 
cently won the distinction of being the 
first war industry plant in the state of 
Kentucky to receive the coveted Army 
and Navy “E” flag for outstanding 
production efficiency. 

National, state, and local industrial 
and military leaders attended the brief, 
colorful ceremonies at the plant on Sep- 


™ 


production in the next twelve months 
will be three times more than in the 
past twelve months!” 

The employee representative selected 
to receive the individual Army-Navy 
“E” pins, on behalf of all employees, 
declared significantly, ‘“‘you haven’t 
seen anything yet!” 

The Tube Turns company, manufac- 





























W. H. Girdler, Sr., president of Tube Turns, receiving the Army and Navy ‘'E” flag from Brig. Gen. 
R. E. Hardy, Chief, Ammunition Division, U. S. Army. Seated in front row at left is T. M. Girdler, 
chief executive officer, Consolidated Aircraft, and chairman of board, Republic Stee! Corporation 
Standing at right is Melvin Thurman, plant employee who received the ‘E"’ pin on behalf of the 
employees from Lt. Commander C. E. Briner, inspector of Ordnance in Charge, U. S$. Naval Ordnance 
Plant, Louisville, Kentucky. Lt. Comdr. Briner is seated in front row at extreme right of photograph 


Address ___- mies a a | 


tember 18, at which the award was pre- 
sented before a crowd of more than 
3000 employees and their families. In- 
dividual Army-Navy “E” pins were 
later distributed to each employee. 
Characteristic of the nation’s aroused 
industrial might, W. H. Girdler, presi- 
dent of the company, said in accepting 
the award, “we have just begun... our 


turers of Tube-Turn welding fittings, 
and an afhliate of The Girdler Corpora- 
tion, has attracted nation-wide atten- 
tion in producin., a variety of critical 
forged materials for Army Ordnance, 
the aviation tadustry, and other vital 
war purposes, and in maintaining an 
unusually high degree of employee 
morale as a contributing factor. 





C.N.G.A. Annual Fall Meeting November 6 


Streamlined to an afternoon session 
at which time three extremely impor- 
tant papers will be presented by three 
authoritative speakers, and an evening 
session that will feature the associa- 
tion’s annual banquet and entertain- 
ment program, the 17th Annual Fall 
Technical Meeting of California Nat- 
ural Gasoline Association will be held 
in the Biltmore Hotel, Los Angeles, Fri- 
day, November 6, 1942. This is the 
joint announcement of W. W. Robin- 
son, Jr., president, D. E. McFaddin and 
Ben C. Dumm, chairmen respectively 


of the Fall Meeting and Entertainment 
Committees. 

In the past, it was the custom of the 
association to present several papers at 
a morning session but, in view of the 
times, it has been decided to forego this 
part of the program and confine the 
presentation of papers to the afternoon 
session only. The association’s Technical 
Committee, however, of which J. B. 
Taylor is chairman, will meet in an open 
session during the morning, beginning 
at 10:00 o'clock. 

Registration of members and guests 
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will begin at 12:00 noon and continue 
up to 2:00 p. m. at which time the Fall 
Meeting will be called to order by Pres- 
ident Robinson. The first speaker will 
be Wright W. Gary, president of Filtrol 
Corporation, and until recently direc- 
tor of the Refining Division of the 
Office of the Petroleum Coérdinator, 
who will present a discussion titled “The 
Role of the Natural Gasoline Industry 
in the Nation’s War Effort.” 

Of tremendous import is the second 
paper of the day entitled “Steel Alloca- 
tion Problems in the Oil Industry,” 
which will be given by Alexander Mac- 
donald, Deputy Regional Director, War 
Production Board. Probably no other 
single problem in the entire petroleum 
industry is so important as allocation 
of steel and this paper, together with 
the questions and answers period fol- 
lowing, will command the undivided 
attention and interest of all in the pe- 
troleum, natural gas, and natural gas- 
oline industries. 

The final paper of the 1942 C. N. 
G. A. Fall Meeting will be presented 
by Dr. Hooper Linford, Ph.D., research 
chemist, Union Oil Company of Cal- 
ifornia, whose subject will be “Chem- 
ical Utilization of Natural Gas and 
Natural Gasoline Hydrocarbons.” 

At 7 o’clock members of the associ- 
ation and their guests will gather for 
the Annual Fall Meeting Banquet in the 
Biltmore Hotel ballroom. 

The Fall Meeting is open to members 
and ail interested parties. Those desir- 
ing additional information or banquet 
reservations are advised to communi- 
cate with George L. Tyler, secretary, 
California Natural Gasoline Associa- 
tion, 510 West 6th Street, Los Angeles. 





W. L. Somner Made Distrib- 
utor for B and W Guides 


B and W, Inc., announces the ap- 
pointment of the W. L. Somner Con:- 
pany, 419 Lake Street, Shreveport, 





Louisiana, as their distributor for B and 
W Wall Cleaning Guides in the north- 
ern Louisiana and Arkansas territory. 
Complete stocks will be maintained and 
tield installation service provided. 





AN IMPORTANT SERVICE IN THE 


NATIONAL WAR EFFO 


We conserve metals difficult to replace. 
We have solved the condensate corro- 
sion problem in steam systems. In the 
Cook County Nurses' Home in Chi- 
cago, where extra heavy wrought iron 
piping withstood corrosive condensate 
only thirty days, Haering Glucosates 
corrected the condition, and test pieces 
six months later were free from corro- 

sion deposits. We protect metals in “pom Real buty Bo 
boilers, piping, condensers and heat ex- pdione 2 _ 
changers, too. 










HOT WATER 
SCALE 


Fights hard 
to keep 
you from 


















The Glucosates also conserve energy. Less fuel is 
needed—more production obtained—where Gluco- 
sates control scale, corrosion and living organisms. The 


Glucosates save raw materials too. Less chemicals are used where Glucosates 
substitute for common inorganic materials. 


Write today for free booklet of complete story. We will send sample con- 
tainers and data forms to enable you to give us an accurate picture of your 
water problems. 


Visit the "'Chamber of Scale and Corrosion Horrors” in our booth No. 50 at 
the National Chemical Exposition, Hotel Sherman, Chicago, November 24-29. 


H AERING poll yee 


S 205 We 


'D. W. 





GENERAL OFFICE 


BIG LAKE 


PLANT 
Cooled by 


YOUNG- 
HAPPY 


UNITS 


The Big Lake Oil Company’s 
plant in Reagan County, Texas, 
is probably the largest of its 
kind ever constructed. A main 
feature of this 2,250 KW in- 
stallation is the design of its 
cooling system shown here. A 
battery of six YOUNG-HAPPY 
units engineered and manufac- 
tured by Young Radiator Com- 
pany, cool the jacket water from six 600 h.p. gas-convertible engines. Three smaller 
YOUNG-HAPPY units cool water circulating to the lubricating-oil heat exchangers. 
Capacity of the larger system is 2,000 g.p.m.; the other system 475 g.p.m. Like other 
YOUNG-HAPPY installations, this one is cutting costs and meeting every cooling 
requirement. If you have a cooling problem, consult with YOUNG engineers. 
YOUNG RADIATOR COMPANY, Dept. 282-K, Racine, Wisconsin, U.S.A. 
Mid-Continent Distributor: THE HAPPY COMPANY, Tulsa, Oklahoma 
Pacific Coast Distributor: A. R. FLOURNOY, Bell, California 





HEAT TRANSFER PRODUCTS 


IL COOLERS GASOLINE, DIESEL ENGINE 

e|NTERCOOLERS 

ERSeUNIT HEATERS© 

eAIR CONDITIONING UNITS@HEATING CU CUCL 
BUY U. S. WAR BONDS AND STAMPS 


/OOLING RAUIATOR 





THE PETROLEUM ENGINEER, October, 1942 187 











Prominent Speakers to 
Address A.P.I. Meeting 


“TROLEUM Coérdinator Harold 
P: Ickes, Deputy Coérdinator Ralph 
K. Davies, and Defense Transportation 
Director Joseph B. Eastman will be 
among the speakers at the Twenty-third 
Annual Meeting of the American Petro- 
leum Institute, to be held at the Palmer 
House, Chicago, Illinois, November 9 
to 12, William R. Boyd, Jr., Institute 
president, announces. 

“This will be in all respects a war 
convention of the petroleum industry,” 
Boyd said. “The industry will hear and 
discuss, both in the general sessions and 


THE PROVEN WAY 10 


More urgent than ever is 
the need for stabilized 
wire lines to avoid pre- 
mature fatigue. Getting 
delivery on wire line is 
an increasing problem. 
You can lengthen wire 
line life amazingly with 
the Patterson-Ballagh 
Wire Line Guide. Spark- 
proof. 


PATTERSON-BALLAGH CORPORATION 


PATTERSON-BALLAGH 
WIRE LINE GUIDE 
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in the technical group sessions, just 
what the government has been doing 
and what it intends to do that affects 
the oil business. The war-time difficul- 
ties of the industry—the disruptions of 
normal transportation, the far-reaching 
cost and supply problems brought about 
by the impact of the war, the lack of 
necessary materials, and above all the 
accelerating demands for war products 
from petroleum—bring technological 
problems that make it more important 
than ever to assemble the oil industry’s 
workers for analysis of common diff- 
culties.” 

Boyd, reporting as president of the 
Institute and as chairman of the Petro- 


| 
LENGTHEN WIRE LINE LIFE 
| 


} 


Many Operators report in- 
crease of line life from } 
10% to 50%. This guide 
keeps the line right in } 
line, assures soldierly 
spooling, keeps out the 
“whip” and allows faster 
running. Better lubrica- 
tion to line. Replaceable 
rubber fillers. See Com- 
posite Catalog. 


Los Angeles @ Houston @ New York City 
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leum Industry War Council, and Ickes, 
will address the first general session of 
the meeting on November 11. Davies 
and his assistants and divisional direc- 
tors will speak at a session on Novem- 
ber 12, and Eastman and other prom- 
inent government officials concerned 
with oil-industry problems will be heard 
at a special session on the evening of 
November 11. 

Nine group sessions have been sched- 
uled for the meeting, to discuss the pro- 
tection of petroleum facilities, war- 
time automotive transportation, pipe- 
line transportation, synthetic rubber 
raw materials from petroleum and the 
refinery conversion program, hydrocar- 
bon properties and research, and gov- 
ernment problems in controlling drill- 
ing and production. Only about 40 
committee meetings, whose work is 
contributing directly to the war effort, 
are planned. The usual Annual Dinner 
will not be held. 

The preliminary program follows: 
MONDAY, NOVEMBER 9, 1942 
8:00 p. m.—GroupP SEssION 
(Red Lacquer Room) 
Protection of Petroleum Facilities 

Wartime Facility Security (Spon- 
sored by the Committee on Protection 
of Petroleum Facilities of the Petro- 
leum Industry War Council). Presid- 
ing, W. S. Farish, Standard Oil Com- 
pany of New Jersey, New York, N. Y. 

“The Army’s Internal-Security Pro- 
gram,” by Colonel H. G. Reynolds, 
Provost Marshal General’s Office, Wash- 
ington, D. C. 

“The OCD Facility Security Pro- 
gram,” by Philip Bastedo, Deputy Di- 
rector, Office of Civilian Defense, 
Washington, D. C. 

“The Coast Guard’s Program on Port 
Security,” by Rear Admiral Stanley V. 
Parker, U. S. Coast Guard, New York, 
N. Y. 

“Industry’s Responsibility in Facility 
Security,” by Bruce K. Brown, Assist- 
ant Deputy Coérdinator, Office of Pe- 
troleum Coérdinator for War, Wash- 
ington, D. C. 

8:00 p. m.—GrouP SEssION 
Automotive Transportation 
(Grand Ball Room) 


Wartime Transportation (Sponsored 
by the Central Committee on Automo- 
tive Transportation). Presiding, Leo 
Huff, The Pure Oil Company, Chicago, 
Illinois. 

“Wartime Regulation of Petroleum 
Carriers,” by S. F. Niness, Office of De- 
fense Transportation, Washington, 
D. C. 

“Wartime Automotive Mainte- 
nance,” by R. S. Williams, Office of 
Defense Transportation, Chicago. 

“Wartime Problems of Petroleum 
Carriers,” by J. F. Winchester, Stand- 











ard Oil Company of New Jersey, New 
York, N. Y. 

TUESDAY, NOVEMBER 10, 1942 
2:00 p. m.—GroupP SESSION 
Division of Refining 
(Grand Ball Room) 

Research: 

“A Four-Year Summary of Hydro- 
carbon Research,” by C. E. Boord, The 
Ohio State University, Columbus, Ohio. 

“Physical Properties of Hydrocar- 
bons in the Gasoline Boiling Range,” by 
C. E. Boord, The Ohio State Univer- 
sity, Columbus, Ohio. 

“Method for Analyzing the Gasoline 
Fraction of Petroleum, with Prelim- 
inary Results on East Texas and Okla- 
homa Crudes,” by F. D. Rossini, B. J. 
Mair, A. F. Forziati, A. R. Glasgow, Jr., 
and C. B. Willingham, National Bureau 
of Standards, Washington, D. C. 

“Synthesis and Properties of Hydro- 
carbons of High Molecular Weight— 
II,” by R. W. Schiessler, J. N. Cosby, 
D. G. Clarke, C. H. Herr, C. S. Row- 
land, and W. S. Sloatman, The Pennsyl- 
vania State College, State College, 
Pennsylvania. 

2:00 p. m.—GrourP SESSION 
(Red Lacquer Room) 
Division of Production 

Drilling and Production Practice 
(Sponsored by the Central Committee 
on Drilling and Production Practice). 
Presiding, Paul D. Torrey, Consulting 
Engineer, Houston, Texas. 

“A Review of Recent Advances in 
Drilling-Mud Control,” by Preston E. 
Chaney, Sun Oil Company, Beaumont, 
Texas. 

“A National Survey of Dual-Well 
Completions,” by W. A. Alexander, 
Shell Oil Company, Inc., Houston, 
Texas. 

“Prediction of the Shrinkage of 
Crude Oils,” by D. L. Katz, Associate 
Professor of Chemical Engineering, 
University of Michigan, Ann Arbor, 
Michigan. 

“Hydration-Pressure Relationships in 
Clays and Heaving Shales,” by H. H. 
Power, Professor of Petroleum Engi- 
neering; Barnaby L. Towle, Shell Re- 
search Fellow; Joseph B. Plaza, Gradu- 
ate Student—The University of Texas, 
Austin, Texas. 

Note: Open discussion will follow 
presentation of each paper. 

WEDNESDAY, NOVEMBER 11 

9:30 a. m.—GrouP SESSION 
Division of Refining 

(Grand Ball Room) 

Refining Problems and Processes: 

“Corrosion Protection of Storage 
Tanks,” by F. L. Newcomb, Standard 
Oil Development Company, Elizabeth, 
New Jersey; C. F. Kelly, Humble Oil 
and Refining Company, Baytown, 
Texas; and E. S. Dixon, The Texas 
Company, Port Arthur, Texas. 


“The Thermofor Catalytic Crack- 
ing Process,” by T. P. Simpson, L. P. 
Evans, C. V. Hornberg, and J. W. 
Payne, Socony-Vacuum Oil Company, 
Inc., Paulsboro, New Jersey. 

“Critical Analysis of Sweetening 
Processes and Mercaptan Removal,” by 
John Happel, S. P. Cauley, and H. S. 
Kelly, Socony-Vacuum Oil Company, 
Inc., Brooklyn, New York. 

9:30 a. m.—GroupP SEssION 
Division of Production 
(Private Dining Room 17) 

Pipe-Line Transportation Problems: 
Presiding, C. H. Kountz, Sinclair Re- 


fining Co., Pipe-Line Department, In- 
dependence, Kansas. 

Address: Major J. R. Parten, Direc- 
tor of Transportation Division, Office 
of Petroleum Coérdinator for War, 
Washington, D. C. 

“An Analysis of Certain Circuits in 
Cathodic Protection,” by Gordon N. 
Scott, Pipe-Line Technologist, Los An- 
geles, California. 

“Volumeter Practice in the Petro- 
leum Industry,” by E. E. Ambrosius, 
University of Kansas, Lawrence, Kan- 
sas, and E. W. Jacobson, Gulf Research 
and Development Company, Pitts- 
burgh, Pennsylvania. 


DON'T THROW THEM AWAY! 








Regardless of the condition of any pump part, don’t discard it until 
an Axelson Service Engineer has checked it over. 


A characteristic of the “American Way”has been wastefulness. Wastefulness has no part in 
the successful waging of war, and it no longer has a part in the oil industry. No metal pump 
part is too small or too insignificant to salvage these days. Production men throughout the 
industry know full well what the War Production Board has said regarding the future avail- 
ability of cold drawn seamless tubing. What this means to the manufacturers and users of oil 
well pump jackets, oil well pump plungers, standing valve tubes, etc., is thoroughly appreciated. 
Today in the Axelson plants that once produced nearly half of the oil well pumps used in the 
oil fields of the world, the major emphasis is not on the manufacture of new products, but on 
the salvaging of old. New techniques have been developed, new methods perfected whereby 
every producer can be assured of pumping equipment for the duration. 

We ask your cooperation and we pledge ours to the end that the oil industry may be 
proud of its record of economy, frugality, and conservation during the trying years ahead. 


Today over the Axelson Manufacturing Company's Los Angeles 
plant flies the Army-Navy E Award Flag. Realizing the true 





Cc. G. 


Significance of this award, every Axelson — is pledged 
to carry on wholeheartedly in the task that li 
achieve even greater excellence in production. 


AXELSON MANUFACTURING COMPANY 
Post Office Box 98, Vernon Station, Los Angeles, California 
St. Louis, Missouri * 50 Church St., New York « Tulsa, Okla. 
Mid-Continent & Eastern Distributor: Frick-Reid Supply Corp. 
Rocky Mountain Distributor : Great Northern Tool & Supply Co. 


AXELSON MANUFACTURING CO., Avda, Pte. 
Pena 832, Buenos Aires, Arg. © INDUSTRIAL AGENCIES, 
LTD., 7 High St., San Fernando, Trinidad, British West Indies 
‘ McDERMOND, Apartado 331, Maracaibo, Venezuela 


es ahead and to 


R. Saenz 


AXELSON 


SELLS AND SERVICES 
OIL WELL PLUNGER PUMPS & SUCKER RODS 
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Note: Open discussion will follow 
presentation of each paper. 
10:00 a. m.—GroupP SEssION 
Division of Production 
(Red Lacquer Room) 


Conservation and Allocation Prac- 
tices: Presiding, F. E. Heath, Sun Oil 
Company, Dallas, Texas. 

“Present Allocation Practices in the 
Various States,” by D. R. McKeithan, 
Phillips Petroleum Company, Bartles- 
ville, Oklahoma. 

“Coordination of Conservation Prac- 
tices in Various States,” by E. G. Dahl- 
gren, Secretary, Research and Coérdi- 
nating Committee, Interstate Oil Com- 


pact Commission, Oklahoma City, Ok- 
lahoma. 

Note: Open discussion will follow 
presentation of each paper. 

10:00 a. m. 

Board of Directors meeting (Crystal 
Room). 

Meeting of Board of Councillors 
(Private Dining Room 14): To nom- 
inate candidates for election as mem- 
bers of the Board of Directors. 

2:30 p. m.—GENERAL SESSION 

(jrand Ball Room) 

Report of Board of Councillors and 

election of directors. 


Address: William R. Boyd, Jr., Pres- 


“ARSONS 


~. ie 
Se x 





by Pade Oe 
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Cut Distances Between | 





The compact, highly efficient Parsons 
transmission insures long trouble-free 
hours of uninterrupted operation. No dust 
can get in to cause rapid wear and dam- 
age to the machinery. Friction is practi- 
cally eliminated so that full horse power 
is always delivered to the bucket line. 


THE PARSONS COMPANY, NEWTON, IOWA 


Pipe Line Terminals 


Pipe lines, especially those being placed 
now, must be laid out to join terminals 
with the least possible distance between. 
This means that engineers can't be too 
much concerned over terrain or ground 
formations. That's why they depend on 
Parsons Trenchers to dig the trenches. 
Parsons Trenchers are designed for all 
kinds of service and thrive on the tough 
jobs. They handle the wide deep ditches 
as economically and efficiently as the 
easier shallow trenches. Fully enclosed 
gearing and ample power make Par- 
sons Trenchers handle more work and 
last longer. Save time and money on 
your pipe line trenching with a Parsons. 








ident, American Petroleum Institute; 
Chairman, Petroleum Industry War 
Council. 

Address: Hon. Harold L. Ickes, Sec- 
retary of the Interior, Petroleum Co- 
ordinator for War, Washington, D. C. 

8:00 p. m.—GENERAL SESSION 
(Grand Ball Room) 

Address: Hon. Joseph B. Eastman, 
Director of the Office of Defense Trans- 
portation, Washington, D. C. 

Address: Speaker to be announced. 
THURSDAY, NOVEMBER 12, 1942 
9:00 a. m.—GrRouP SESSION 
Division of Production 
(Red Lacquer Room) 

Drilling and Production Problems— 
Office of Petroleum Cooérdinator for 
War: 

Address: E. DeGolyer, Assistant 
Deputy Coérdinator, Office of Petro- 
leum Coordinator for War, Washing- 
ton, D. C. 

Address: D. R. Knowlton, Director 
cf Production, Ofhice of Petroleum Co- 
ordinator for War, Washington, D. C. 

Address: E. Holley Poe, Director of 
Natural-Gas and Natural-Gasoline 
Division, Office of Petroleum Coérdina- 
tor for War, Washington, D. C. 

Address: William B. Heroy, Director 
of Reserves Division, Office of Petro- 
leum Cooérdinator for War, Washing- 
ton, D. C. 

Address: Greer W. Orton, Director 
of Materials, Office of Petroleum Co- 
ordinator for War, Washington, D. C. 

Report of Division’s Nominating 
Committee: H. S. Moss, H. S. Moss 
Petroleum Company, Dallas, Texas, 
chairman. 

Election of twenty members of the 
General Committee of the Division of 
Production. 

Note: Open discussion will follow 
presentation of each paper. 

9:30 a. m.—GrouP SESSION 
Division of Refining 
(Grand Ball Room) 

Refining in Wartime: 

“Looking Ahead at Refining,” by 
Bruce K. Brown, Assistant Deputy Co- 
ordinator, Office of Petroleum Coérdi- 
nator for War, Washington, D. C. 

Paper: Speaker to be announced. 

“Refinery Construction in War- 
time,” by Max B. Miller, Chief, Equip- 
ment Procurement Section, Refining 
Division, Office of Petroleum Coérdina- 
tor for War, Washington, D. C. 

“Refinery Conversion for War,” by 
T. G. Delbridge, Chairman, Technical 
Advisory Subcommittee of the Com- 
mittee on Synthetic Rubber of the Pe- 
troleum Industry War Counctl; The 
Atlantic Refining Company, Philadel- 
phia, Pennsylvania. 

Report of Division’s Nominating 
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Committee, by L. L. Davis, Continen- 
tal Oil Company, Ponca City, Okla- 
homa, chairman. 

Election of twenty members of the 
General Committee of the Division of 
Refining. 

10:00 a. m 

Executive Committee of Board of 
Directors meeting. (Private Dining 
Room 8.) 

2:00 p. m.—GENERAL SESSION 
(Grand Ball Room) 

Address: Ralph K. Davies, Deputy 
Petroleum Coérdinator for War, Wash- 
ington, D. C. 

Presentation of, and brief remarks 
by, members of the staff of the Office of 
Petroleum Coérdinator: Robert E. Al- 
len, Assistant Deputy Coérdinator; 
Bruce K. Brown, Assistant Deputy Co- 
ordinator; E. DeGolyer, Assistant Dep- 
uty Coérdinator; J. Howard Marshall, 
Chief Counsel; J. Elmer Thomas, Spe- 
cial Assistant; John W. Frey, Special 
Assistant; D. R. Knowlton, Director of 
Production Division; E. Holley Poe, 
Director of Natural-Gas and Natural- 
Gasoline Division; J. R. Parten, Direc- 
tor of Transportation Division; Robert 
T. Collier, Director of Marketing Di- 
vision; Robert L. Minckler, Director of 
Petroleum Supply Division; Greer W. 
Orton, Director of Materials Division; 
James T. Duce, Director of Foreign 
Division; William B. Heroy, Director 
of Reserves Division; Edward B. Swan- 
son, Director of Research Division; 
Gordon M. Sessions, Director of Public- 
Relations Division; William D. Mason, 
Director of Facility-Security Division. 





Westinghouse Receives 
Army-Navy Pennants 


Rear Admiral William Carleton 
Watts of the United States Navy re- 
cently presented Army-Navy “‘E” pen- 
nants to five Pittsburgh-area plants of 
the Westinghouse Electric and Manu- 
facturing Company “for high achieve- 
ment in the production of war equip- 
ment.” Selected to receive the awards 
were the Transformer Division at 
Sharon, Pennsylvania, and the East 
Pittsburgh Division, which includes 
the porcelain plant at Derry, Pennsyl- 
vania, Nuttall Gearing Works in Pitts- 
burgh’s Lawrenceville section, and 
plants at East Pittsburgh and Trafford. 

At the Derry plant program Lieut. 
Commander C. E. Egeler of the United 
States Naval Reserve presented Army- 
Navy pins to four representatives of 
Derry employees. 
were Charles Brown, Jr., Miss Jean 
Johnson, John Lyons, and C. D. Hall. 

Representing employees in the pin 
presentation ceremonies at the Trafford 
works were John A. Metcalfe, ; 
Bollens, Miss Catherine Ochs, and John 
Smith. 


The representatives 


At East Pittsburgh, employee rep- 
resentatives included C. H. Smith, Miss 
Margaret Coburn, Frank C. Russell, 
Miss Emma Ader, Metcalfe, and Bol- 
lens. Captain F. L. Oliver, United 
States Navy, retired, presented the pins. 
At Nuttall, Lieut. Commander Egeler 
presented pins to Dan McKinnon, 
Frank Wildman, and Miss Catherine 
Burke. 

Three 50-year veterans — Henry C. 
Bert, James T. Burke, and James R. 
Stevens—received Army-Navy pins at 
the Sharon ceremonies as representatives 
of employees. The presentation was 
made by Lieut. Commander Roy W. 
Lewis, United States Navy, retired. 
































ABERCROMBIE 
PRESSURE GAUGE 


Gulf Building 


The official hosts were W. F. Bailey, 
manager at the Dérry works, and G. S. 
Ryan, manager of the Feeder Division, 
in behalf of the Trafford works and its 
employees. A. C. Streamer, vice-presi- 
dent, accepted the pennant at the East 
Pittsburgh plant. L. R. Botsai, manager 
of the Gearing Department, was the 
official host at the Nuttall plant. H. V. 
Putman, manager of the Transformer 
Division, expressed appreciation on be- 
half of the Sharon plant and workers. 

A. W. Robertson, chairman of the 
board, George H. Bucher, president of 
Westinghouse, and many other top 

ranking executives of the company at- 
tended the various award ceremonies. 


GET ACCURATE 
~ PRESSURE READINGS 


This SURE, EASY Way 


This is the pressure gauge which tells you in 
sign board figures your exact pressure at all 
times on your mud, gas or any 
liquid lina. Because movement of the dial is 
minimized, a steady reading is easy at a | 
glance from 30 feet away. It employs no | 
Bourdon tube and screws directly on the line. 
The self-contained diaphragm prevents line 
fluid from entering any part of the gauge 
mechanism. The gauge is not affected by ex 
ternal vitrations, 


water, oil, 


and pump pulsations ore 
campeoned over the entire pressure range with 
out adjustments. It was designed and con 
structc* specifically for oil field drilling and 
similar service, and has definitely taken pres- 
surc gauging out of the delicate instrument 
class. In addition to pounds per square inch, 
dials can be furnished in kilograms per 
square centimeter and atmospheres. 





ABERCROMBIE PUMP COMPANY 
Houston, Texas 





New Book on 


ARC WELDING 


New Edition “Procedure Handbook of Arc 
Welding.’ Bigger than ever. Wider in scope. 
Latest information on all phases of arc weld- 
ing—the ace process of war production and 
key to progress and increased earning power 


in post-war era. 


Authoritative. Recognized the world over 
as the “‘bible”’ on arc welding design and prac- 
tice. Many thousands in use by welders, de- 
signers, engineers and shop managers. Stand- 
ard text in hundreds of schools and colleges. 


5 0 post-paid 
($2.00 outside U. S.) 


Order your copy today. Mail order and check to 
THE PETROLEUM ENGINEER 


DALLAS, TEXAS 


A *5.00 Value $ 
for only 


BOX 1589 
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IN 9 CHAPTERS: 


1308 pages 
1810 illustrations 
1. Welding Methods & 

Equipment 
il. Technique of Welding 
ill. Procedures, Speeds 
& Costs 
iV. Weld Metal & 

Methods of Testing 
V. Weldability of Metals 
Vi. Machine Design 

Vil. Structural Design 
Vill. Applications 
IX. Reference data 
Size 6” x 9” x 13/4” 
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Rockford 


Clutches 











. ° 

-Naturally In Fine Equipment 
A Rockford Spring-Loaded Clutch controls power 
delivery from the Diesel engine that drives the 
Franks Portable Drilling Rig illustrated. In this 
a wide variety of other fine equipment, the 
extensive use of Rockford Clutch products is the 
logical result of the advantages they offer for design- 
ing, manufacturing, and machine operation. Simple, 
compact, ruggedly made 
Rockford Clutches and 
Power Take-Offs are plenty 
tough, smooth-working; pro- 


and 


vide utmost satisfaction in 





any service. 


Rockford Spring- 
Loaded Clutch 






Rockford Power 
Take-Off 


A Rockford Over- mT, re 

Center Clutch . a = hw 
Various Rockford Over-Center and Spring-Loaded Clutches, in many standard 
sizes, provide correct types and capacities for an extensive range of applica- 
tions in tractors, power units, and specialized engine-powered machinery. 
Our Power Take-Offs fit S.A.E. flywheel housings, take any suitable clutch. 
Specify “Clutch: Rockford...’ for maximum results, economy. Full 
information on request. 


Rockford Drilling Machine Division 89 - Warner 
1303 Eighteenth Ave., Rockford, Illinois, U.S. A. Corporation 
Power Take-Offs 


_ 





Over-Center Clutches «e Spring-Loaded Clutches = 





FAST WAY TO CLEAN 
YOUR HEAT EXCHANGERS 


Cleaning dirty heat exchangers the faster 
Oakite way gives you one advantage that 
is extremely important under war condi- 
tions...and that is SPEED! Due to their 
vigorous, fast-working yet SAFE action, 
Oakite materials remove lime-scale, many 
types of carbonized oil, sludge and similar 
insulating deposits ...do it usually with- 
out any need for dismantling equipment. 


Provides Many Other Advantages 


Simply circulate a solution of the recom- 
mended Oakite material through equip- 
ment as directed. The results obtained will 
speak for themselves. You will find that 
ALL surfaces are effectively cleaned. 
Heat transfer efficiency is fully restored 
...uUnits are put back in service without 
undue delay. As a result, you keep shut- 
down time at a minimum, conserve valu- 
able man-hours, save money! 
Interested? Want the complete story? 
Then write today for FREE details. 





Manufactured only by 
OCAKITE PRODUCTS, INC., 48 Thames St.. NEW YORK 


Representatives in All Principal Cities of the U. 8. and Canada 


OAKITE CL CLEANING 








MATERIALS. METHODS SERVICE FOR EVERY CLEANING REQUIREMENT 
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Drilling Contractors to Meet in Tulsa 


The Second Annual Meeting of the American Association of 
Oilwell Drilling Contractors, to be held in Tulsa, Oklahoma, 
November 19 and 20, will be featured by a streamlined pro- 
gram designed for discussion of problems confronting the 
drilling industry... 

The first day’s ses- 
sions will be devoted 
principally to com- 
mittee meetings and 
an open session at 
which contractors 
will be able to speak 
in an informal man- 
ner. The Annual 
Dinner in the eve- 
ning will have as its 
main speaker a rep- 
resentative of the 
Office of Petroleum 
Coérdinator for War, 
whose name is to be 
announced. 

The second day’s 
| program will be de- 
| voted to papers and 
| addresses on current 
‘industry problems. 
| Friday morning the 
| Association president, 
J. E. Brantly, will de- 
| liver his address. Two other addresses also will be given at this 
| session, one on wages and hours and the other on labor relations. 
The speakers are to be announced later. At Friday noon a 
luncheon will be given and new officers installed. The principal 
address of the afternoon meeting will be by a prominent 
senator or congressman. Another talk will be on the subject 
“Need for Using Equipment We Have.” 





J. E. BRANTLY 








Heads Commercial Engineering 
At Westinghouse 


David S. Youngholm, vice-president, has announced the 
appointment of Ralph R. Brady as manager of the commercial 
engineering department, Westinghouse Electric and Manufac- 
turing Company’s Lamp Division, Bloomfield, New Jersey. 
Brady succeeds D. W. Atwater, recently appointed manager 
of the new illuminating engineering department. 

Brady brings to his new position more than 25 years’ engi- 
neering experience. After the first World War in which he 
served in the Signal Corps and saw active service at St. Mihiel 
and the Argonne, he became manager of the Electrical Testing 
Laboratories Bureau in Bloomfield. 

He joined the Westinghouse Lamp Division in 1929 as as- 
sistant test engineer and in 1943 was made head of all large 
lamp commercial activities, a position he held until his present 
appointment. 

Brady is affliated with numerous national organizations in- 
cluding the American Society of Naval Engineers, the Ilumi- 
nating Engineering Society, the National Aeronautic Associa- 
tion, the American Transit Association, the Association of 
American Railroads and the American Legion. 








Wilson-Snyder Receives Maritime "M" 


| Wilson-Snyder Manufacturing Division of Oil Well Supply 

| Company, United States Steel Corporation Subsidiary, has 
been given the Maritime ““M’’ Award in recognition of out- 
standing achievement. The ceremonies took place at Braddock, 
Pennsylvania, on October 10. 
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| 
Rear Admiral E. J. O'B. Croker, RN. TH Rae REY a M at 
Pays Foxboro Company Visit | 
In the presence of a large audience of the company’s em- | 
ployees, Rear Admiral E. J. O’Brien Croker, R.N., chief of the 
British Admiralty Technical Mission, at Ottawa, Canada, paid 
tribute to the part that men and women of The Foxboro Com- 
pany are contributing to the successful campaigns of the | 
Allies at sea. The Foxboro Company, in addition to its regular 
work of producing industrial instruments of measurement | 


and control, is separately engaged in work of a confidential 
nature in which the Royal Navy has reason to be interested. | 
It was in this connection that the Admiral made his visit to 





Patented Air Peeler Keeps Them 
Working Just the Same 


| A sharp-edged blade of Rex Z-Metal, called the Rex 

| “Air Peeler,” enables any Rex Speed Prime Pump to 

| operate steadily and efficiently even when the suction line 
leaks. Leaks mean air to handle through the pump. The 
peeler literally peels the air from the impeller and rushes 
it out of the discharge, helping the pump to continue 
under conditions where other pumps fail. It operates in 
the same way when the pump is priming, thus preventing 
loss of time and power. Re-priming is automatic. With a 
Rex all you have to do is to start the motor and forget 
the pump. 





Rear Admiral E. J. O'B. Croker, R.N., Chief of the British Admiralty Tech- 
nical Commission, at Ottawa, congratulates Edgar H. Bristol, president of 
the company, on the contribution Foxboro men and women are making to 
the success of British naval operations. At the right, C. J. Brown, who was 
born in England and who for many years has been in charge of The Fox- 
boro Company's production of Pyrometers. At the left, Arnold Dixon, a 
Foxboro employee of more than 25 years and leader of the 
company's brass band 








Foxboro, Massachusetts, to express official thanks for the past | 
and present accomplishments of the company’s employees, and 
to encourage each man and woman among them to strive for 
still greater production. 


Heavy fluids such as oil and mud are handled almost 
as easily as water because the “Free Flow” design pro- 
vides a streamlined, unobstructed passage. This same 
feature permits Rex Speed Prime Pumps to handle solids 
up to % the size of the intake without the slightest diff- 


“Let me remind you,” he said, “that almost within sight of 





the British Isles stretch 4000 miles of hostile shore, all the way 


from the Arctic Ocean to the Bay of Biscay. But with ever- | 
increasing production of weapons, of such quality as you are 


helping to create, you are hastening the glorious day of an 
Allied victory and the world’s return to peace.” 
Admiral Croker was introduced by Edgar H. Bristol, presi- 


dent of The Foxboro Company, and spoke during an intermis- | 
sion in a noon-hour concert of The Foxboro Company Brass | 


Band. 





Wickwire Spencer Awarded Maritime "M" 


The Palmer, Massachusetts, plant of Wickwire Spencer 


Steel Company was awarded the Maritime ‘‘M” Pennant and 
Victory Fleet Flag on October 14. 


Carl King, superintendent of the Palmer plant, was master 


of ceremonies and the presentation was made by Commissioner 
Thomas M. Woodward of the United States Maritime Com- 
mission. Acceptance for employees was by Henrick W. Fors- 
man; for the State of Massachusetts by Governor Leverett 
Saltonstall; for Palmer by Congressman Joseph E. Casey, and 
for Wickwire Spencer Steel Company by Carl I. Collins, ex- 


culty. The Z-Metal of the impeller is remarkably resistant 
to corrosion and abrasion. 


Rex Speed Prime Pumps are available near you in 
Capacities ranging from 50 to more than 2000 gallons 
per minute. All sizes are easily moved from place to place. 
The amazing little Rex Jr. 3-M weighs only 57 Ibs., yet 
handles 50 g.p.m. easily. Mail the coupon for interesting 
booklet and name of your nearby distributor. 


CHAIN BELT COMPANY 


Milwaukee, Wisconsin 


SPEED 
PRIME PUMPS 


Mail this coupon today! 


CHAIN BELT COMPANY 
1719 W. Bruce Street, Milwaukee, Wisconsin ; 

Send your booklet giving the advantages of Rex Speed Prime Pumps, 
information on the complete line, and the name of a nearby distributor 











: : . ts cc caw ee h Cth ee COETSSRW NEED ONSEN ASSSLSOC OCS TIDELOST ATES 
ecutive vice-president. 
i ee ’ e.g ov 0b 6 0.060 056000:05 500000000 S26TH 600862085050 2585 0S SS9999 98 
The ceremonies were broadcast over the ‘Yankee Network,’ _— 
which includes 20 radio stations throughout New England. Address. A eee City & State.. 
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WHEATLEY’S 


Streamlined Strainer 





The WHEATLEY STREAM- 

LINED STRAINER is made 
in sizes from 2” to 30”, and for low or 
high working pressure. Baskets are made 
in any mesh screen desired. 

The Wheatley Streamlined Strainer fits directly into the line 
eliminating all drop pressure. The necessity of digging a pit, 
as is customary when installing the old vertical type, is also 
eliminated. 

The galvanized basket sits on lugs cast in the Strainer Body, 
allowing ample room all around the basket and end of the 
Strainer to permit full flow. The Basket is off center to allow reser- 
voir to hold scale and debris. 


TOM WHEATLEY CO. 
OIL FIELD SUPPLIES 


HOUSTON, TEXAS, 1720 Louisiana 
Phone—Charter 4-4656—L. D. 292 
P. O. Box 2094 


TULSA, OKLA., Hale Station—Phone 5-2176 




















Don’t 
Let 
Habit 
Buy 
Your 


PUMPING EQUIPMENT! 


Credit, convenience, accident—many things can determine a man's 
buying habits. But habit has no place in the picture now, and producers 
know it. They're looking around. 

A lot of them are seeing JENSEN JACKS and liking what they see. 
A dependable way to cut production costs is always good. The de- 
pendable feature is particularly good now. And JENSEN JACKS, you 
know, are made by the oldest and largest exclusive manufacturer of 


pumping equipment 


in the world. 
BROTHERS MFG. CO. 
Coffeyville, Kansas, U. S. A. 


Ex p< Office: 50 CHURCH STREET, NEW YORK CITY 
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THE Foxsporo Company, Foxboro, Massachusetts, has is- 
sued catalog 95-A, the most comprehensive bulletin the com- 
pany has ever issued. This catalog describes the company’s full 
line of instruments for the measurement and control of indus- 
trial process conditions. More than 200 illustrations are in- 
cluded in the 48 pages comprising 10 sections, six grouping 
and describing all instruments, accessories and supplies appro- 
priate to a particular field of application, such as temperature, 
flow, pressure, level, and humidity, whereas the remaining sec- 
tions cover combination instruments, valves, instrument pan- 
els, and similar subjects. Copies of the catalog will be sent on 
request. - 


“How ro Repair Vacves” is the title of a new bulletin on 
piping pointers (No. 5 in a series) issued by Crane Company, 
Chicago, Illinois. The bulletin explains and illustrates the vari- 
ous steps to take in repairing leaky gate and globe valves, as 
well as hints on how to reclaim discarded valves. The bulletin 
will be mailed on request made to any Crane branch, or to 
Crane headquarters, 836 South Michigan Avenue, Chicago. 

> 


THE ASSOCIATION OF WELL HEAD EQUIPMENT MANUFAC- 
TURERS, 508 Niels Esperson Building, Houston, Texas, in con- 
nection with the association activities, offers booklets of recom- 
mended practices without cost or obligation. Specifications on 
other objectives will be released from time to time. A request 
made on company stationery will obtain the booklets. 


> 


- > 

A NEW 232-paGE TuBE-TURN CaTaLoc and Engineering 
Data Book, No. 111, is said by the company to be the most 
useful, helpful, and complete book available on pipe welding 
and welding fittings and flanges. It is offered free of charge by 
Tube Turns, Inc., 136 East Broadway, Louisville, Kentucky. 
The catalog contains all up-to-date and essential technical 
data on the design of welded piping systems and the use of 
welding fittings—plus other exclusive studies. Requests should 
be made on company letterhead. 


< 


Tue S. M. Jones Company, Sales Department, McBirney 
Building, Tulsa, Oklahoma, offer free their “Confidential En- 
gineering Data” enabling the user to tell at a glance the allow- 
‘able stretch, in inches, of any rod string, either straight or 
tapered. A postcard request will bring this copyrighted chart. 

- <> 


Cycort BULLETIN No. 130D gives complete information on 
the operation of the Cycoil cleaners to keep engines and com- 
pressors running longer. The company offers the bulletin free 
on request. Address American Air Filter Company, Inc., 384 
Central Avenue, Louisville, Kentucky. 

« << 

THe AcME FisHING Toot Company, Parkersburg, West 
Virginia, offers Catalog No. 12, which gives valuable informa- 
tion on the correct use of Acme cable tools. 

- <> a 

LurkIn RuLE Company, Saginaw, Michigan, offers Cata- 
log 12-c containing a full and detailed description of the Luf- 
kin Mezurall, the handy vestpocket tape rule. This rule con- 
tains special features—permitting inside, outside, hook, and 
butt-end measuring. The tape when opened is stiff, supports 
itself in air up to more than 41% ft. It bends easily around 
curves. - = <> 


CoMPLETE Data in a 32-page booklet, No. 1519, describes 
the Link-Belt enclosed herringbone gear speed increasing and 
reduction units. The units are anti-friction bearing equipped 
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throughout with over-size bearings on the output to permit 
overhung loads. Address Link-Belt Company, Chicago, IIli- 
nois, for your copy of this informative catalog. 
—> 
AN ILLUSTRATED BOOKLET released by the Amercoat Divi- 
sion of American Pipe and Construction Company, P. O. Box 
3428 Terminal Annex, Los Angeles, California, gives complete 
information on Amercoat, a cold-applied plastic base coating, 
and its many applications. Amercoat is odorless, tasteless, 
chemically inert, and dielectric to a high degree, and is effec- 
tive on cither concrete or metal fuel storage tanks. 
<> 
BULLETIN DE4 gives complete information on 4-, 6-, 8-, 
and 12-cylinder Le Roi Drilling Engines burning gasoline, nat- 
ural gas, or butane as fuel. Address Le Roi Company, Milwau- 
kee, Wisconsin, for a copy of the bulletin. 





BS&B Automatic Chemical Feeders 


Contributing to the national war effort through conserva- 
tion of vital materials and manpower, Black, Sivalls and Bry- 
son, Inc., Oklahoma City, Oklahoma, have announced two 
more Improved BS&B Automatic Chemical Feeders. 

“Fitting into today’s requirements,” 
nounce, 


the manufacturers an- 
“the new chemical feeders will produce more pipe- 
line oil with less steel and less expense.” Contending that it is 





.” this 


asserts the 


“how little 


“how much” but 
pioneer Mid-Continent equipment manufacturer 
two new models will pump as low as one-half pint per 24 hours. 

The New CFB Feeder is recommended for use on the hard- 


often not a question of 


est pumping jobs against a 10,000 Ib. per sq. in. pressure and 
with varying power gas pressure. Through a typographical 
error, the BS&B ad in the September Petroleum Engineer gave 
the maximum discharge pressure ¢ _ pump as 1000 Ib. per 
sq. in. instead of 10,000 Ib. per sq. 

The FU Model is designed for use wherever pressure feed 
tank, drip pot and pressure gauge are not required. 

Model CFB features are: Pump body—brass bar stock, stain- 
less-steel ball check valves; tank—10 gal. capacity, 50 lb. per 
sq. in. working pressure; gas drip—1000-lb. working pres- 
sure; maximum pump discharge pressure—10,000 Ib. per sq. 
in.; standard equipment—feeder complete with 1000-Ib. drip 
pot, 14-in. pressure regulator gauge, ;°s-in. by 12-ft. gas line, 
jg-in. by 10-ft. chemical line, check valve and connections. 

Model FU features: Pump body—steel bar stock with brass 
seat inserts, stainless-steel ball check valves; tank—5 gal. 
capacity, no pressure in tank; maximum pump discharge pres- 
sure—10,000 lb. per sq. in.; standard equipment—feeder only 
with ;°;-in. by 12-ft. gas line, ;>;-in. by 10-ft. chemical line, 
line check valve, and necessary tubing connections. Optional 
equipment—1000-lb. drip pot, and '4-in. pressure regulator 
and gauge. 
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With APECO Anyone- 


Anytime- Can Make 


= 
aa 


OF ANYTHING WRITTEN, 
TYPED, PRINTED, DRAWN 
OR PHOTOGRAPHED 








SAVES MAN-POWER! . . Releases 














| Men & Women For Other Work suereneTs 

| Speed production! me hours and — now PRIORITY 

| spent on copying and tracing originals. Get your 
copies without delays—made in a few minutes SPECIFICATIONS 
right in your own Pa. sae makes LETTERS 
copies up to 18 x 22” photographically. 1 to 100 
copies or more. No chance for error! No need for RECORDS 
proofreading! Acceptable to engineers and Courts RECEIPTS 
of Law. Used today by leaders in industry. DRAWINGS 
FOOLPROOF OPERATION! | rracines 
With APECO anyone can make photo-exact copies SPECIFICATIONS 
easily on desk or table, in the privacy of your 
office or plant. No skill or dark room needed! LEGAL PAPERS 

IMMEDIATE DELIVERY sane canals 
WORK ORDERS 
| —on machines and supplies. Get the facts on 





| APECO’s amazing savings over other copying 
| methods and outside photostaters. Learn how 
others in your field have benefited. Representatives 
in all principal cities and Canada. Write for free 
folder NOW. 


00 
PW la die Vi) Lehaeleles -h 7 ‘ ss 
F.0.B. CHICAGO 


2849 N. Clark St. WT. 10 LBS. 





EQUIPMENT COMPANY 
Dept. AF-1} 


Chicago, III. 
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~S YEARS 
OF "KNOW HOW” 
go into s Pumps 


Westco, the original horizontal turbine type pump 
with renewable liners, having established an out- 
standing performance record during the past 25 
years on hundreds of thousands of applications, is 
now ready for even greater service. 





















For now the engineering ‘‘know how” of Pomona 
Pump Co.'s 40-year leadership in the industry have 
been added to Westco’s background, resulting in a 
still better, tougher, longer-lived pump. Production 
has been stepped up far beyond any previous rec- 
ord—and wider distribution has resulted, much of 
it in new fields. 


With this 65 years of combined pump “‘know how” 
behind it, your installation of a Westco Pump in- 
herits a legacy of value doubly important in check- 
ing on pump equipment today! 


Distributors in all principal cities or write us direct. 
POMONA PUMP CO. 
WESTCO DIVISION 

2621 Locust Street e St. Louis, Missouri 





With Westcos, simply re- 
the liners (arrows) 
and you renew the pump! 











"TOLEDO" 
HAS GONE TO WAR 


—for the duration. If you do not receive your 
order of "TOLEDO" Tools, Dies or Pipe Ma- 
chines, you will understand. We are striving to 
fill important civilian needs but Uncle Sam 
comes first. We will get to your order as soon 
as urgent Military requirements are filled. 


America must win—and will win—if we all help. 


GET IN THE SCRAP—COLLECT 
ALL YOUR SCRAP AND SELL IT 
TO A SCRAP DEALER. AMERICA NEEDS 
SCRAP. DO YOUR PART. 


THE TOLEDO PIPE THREADING MACHINE CO. 
TOLEDO, OHIO NEw YorK OFFICE, No. 2 RECTOR ST. 
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at TEXAS STATE” 


papel Charlee Games 


ASSISTANT MANAGER 


“In my seven years at TEXAS STATE I, and 

the entire staff, have made courtesy the keynote 

of our service.” 

TEXAS STATE — Houston’s newest fine hotel 

— gives you central down-town location, spa- 

cious, comfortable rooms, quality food at rea- 
r,* sonable prices, and all services of a metropolitan 

ag hotel. 


Y\ Rates — $2.50 up 


100% AIR-CONDITIONED 


_ TEXAS STATE HOTEL 


"Houston, Texas . Fannin at: Rusk 
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Book ‘Reviews 








Texas Oil and Gas Since 1543, by C. A. Warner. Published 
by Gulf Publishing Company, Houston, Texas. 487 pp. Price, 
$5.00. 

More than 20 years of intimate association with the oil in- 
dustry has enabled the author to combine the rich, human 
interest features of the oil and gas industry in Texas since its 
beginning with the cold, hard stastistical facts revealed in the 
more than 150 pages of tabular matter included. 


The book may be regarded as a dependable text on Texas 
oil and gas. 


“The appearance of the book is most timely. The oil industry 
has today arrived at a point where it requires a careful reexami- 
nation from the economic viewpoint. This book will furnish a 
dependable source for a start in this much needed inquiry.” 


Code of Minimum Requirements for Instruction of Weld- 
ing Operators, Part A—Arc Welding of Steel 3/16 to 3/ in. 
Thick. Published by the American Welding Society, 33 West 
39th Street, New York, New York. 68 pp. Price, 50 cents. 

A new tentative standard recently approved and published 
by the society, the code represents a revision of the “proposed 
code” that was issued by the society in 1941 and given wide 
circulation. The latter was adopted and reprinted by the War 
Production Board for use in defining an “Accredited School.” 

In the process of revision, the code was considerably ex- 
panded, particularly with respect to the supplementary mate- 
rial given in the appendices as suggestions to persons organ- 
izing courses in metal arc welding. The sections in the main 
body of the code include: equipment and facilities of the 
school, qualifications and duties of the instructor, instruction 
in welding practice, instruction in welding theory, and final 
tests. There are nine appendices of suggested and recommended 
material, as follows: suggested accessory equipment for weld- 
ing schools, recommended design of positioning equipment, 
recommended designs of testing apparatus and their applica- 
tion, recommended safety rules for student arc-welding opera- 
tors, welding electrodes, suggested arc-welding exercises, sug- 
gested form of student progress chart, recommended form for 
record, annotated selected bibliography of publications relating 


- to arc-welding instruction. 


War Controls Guide. Published by the New York Journal of 
Commerce, 63 Park Row, New York, New York. 32 pp. Price 
25 cents. 

Every OPA price ceiling or rationing order and every WPB 
“L,” “M,” and “P” regulation is covered in the compact hand- 
book. Industries and commodities are listed alphabetically 
along with a brief digest of the various OPA and WPB regu- 
lations and amendments affecting each item. More than 2100 
individual rulings have been edited, weeded out, and indexed 
in the effort to present a quick, authoritative overall picture of 
existing War Controls. 

Import-Export Control Index, published by the Journal 
(25 cents) lists all existing controls in imports and exports 
along with the shipping priority rating and licensing symbols 
assigned to the various commodities. The import section in- 
cludes a complete breakdown of the much discussed WPB 
Order M-63 and an outline of the forms and information im- 
porters are required to supply. Commodity numbers, general 
license ranges, and shipping priority ratings are presented in 
the export section. 
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MEETINGS 


National Lubricating Grease Institute, Annual Meeting—October 25, 
26, 27, 28, and 29, New Orleans, Louisiana. 








National Safety Congress and Exposition—October 27, 28, and 29, 
Sherman Hotel, Palmer House and Morrison Hotel, Chicago, Illinois. 


American Institute of Mining and Metallurgical Engineers, Petroleum 
Division—October 29, 30, and 31, Austin, Texas. 


Western Petroleum Refiners Association, Regional Meeting—October 30, 
Washington-Youree Hotel, Shreveport, Louisiana. 


Illinois Mineral Industries Conference—October 30 and 31, Urbana, 
Illinois. 


California Natural Gasoline Association, Annual Meeting—Novem- 
ber 6, Los Angeles, California. 


American Association of Petroleum Geologists—November 5 and 6, 
Los Angeles, California. 


American Petroleum Institute, Annual Meeting—November 9, 10, 11, 
12, and 13, Palmer House, Chicago, Illinois. 


American Institute of Chemical Engineers, 35th Annual Meeting—No- 
vember 16, 17, and 18, Netherland Plaza, Cincinnati, Ohio. 


American Association of Oilwell Drilling Contractors, Annual Meetina 
—November 19 and 20, Tulsa, Oklahoma. 


American Chemical Society, National Chemical Exposition and National 
Industrial Chemical Conference—November 24, 25, 26, 27, 28, and 29, 
Sherman Hotel, Chicago, ltilinois. 


American Society of Mechanical Engineers, Annual Meeting—Novem- 
ber 30 and December 1, 2, 3, and 4, New York, New York. 


New Mexico Oil and Gas Association—December 2, Artesia Hotel, 
Artesia, New Mexico. 


American Institute of Mining and Metallurgical Engineers, Annual Meet- 
ing—February 15, 16, 17, and 18, 1943, New York, New York. 


American Petroleum Institute, Division of Production, Eastern District— 
April 8 and 9, 1943, William Penn Hotel, Pittsburgh, Pennsylvania. 


N.G.A.A. Creates Research Planning 
Committee 


A new technical advisory group created for the purpose of 
correlating rapidly advancing refining and chemical technol- 
ogy with natural gasoline and distillate operations has been 
announced by Ray E. Miller, Hanlon-Buchanan, Inc., presi- 
dent of the Natural Gasoline Association of America. 

R. C. Alden, director of research, Phillips Petroleum Com- 
pany, Bartlesville, Oklahoma, is chairman of the new commit- 
tee. Serving with him will be: H. H. Beeson, Sabine Valley 
Gasoline Company, Shreveport, Louisiana, who is also chair- 
man of the N. G. A. A. Technical Committee; H. E. Felt, 
Warren Petroleum Corporation, Tulsa, Oklahoma; Dr. O. L. 
Roberts, Atlantic Refining Company, Philadelphia, Pennsyl- 
vania; and C. R. Williams, The Chicago Corporation, Corpus 
Christi, Texas. Williams is also vice-president of the N.G.A.A. 
High Pressure Division and directs its research concerned with 
distillate well operations. 


A. A. Jergins Appointed by OPC 


The office of Petroleum Coérdinator for War Harold L. 
Ickes, has announced the appointment of Allen A. Jergins, 
Los Angeles, California, as director at large for the Office of 
Petroleum Coérdinator’s Facility Security Division. 

The duties of Jergins, according to Deputy Codérdinator 
Ralph K. Davies, will be to serve as a field assistant to William 
D. Mason, director of facility security in coérdinating and 
directing measures for the security of the Nation’s oil facilities. 
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NEW BOOK 
on ARC 
WELDING 


New Edition ‘Procedure Hand- 
book of Arc Welding.”’ Bigger than 
ever. Wider in scope. Latest in- 
formation on all phases of arc 




















IN w CHAPTERS: 


1308 pages 
1810 illustrations 
1. Welding Methods & 
Equipment 
ll. Technique of Welding 


ill. Procedures, Speeds 
& Costs 


IV. Weld Metal & 
Methods of Testing 


V. Weldability of Metals 
Vi. Machine Design 
Vil. Structural Design 
Vill. Applications 
IX. Reference data 
Size 6” x 9” x 134” 
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welding—the ace process of war 
production and key to progress 
and increased earning power in 
post-war era. 


Authoritative. Recognized the 
world over as the ‘‘bible’’ on arc 
welding design and practice. Many 
thousands in use by welders, de- 
signers, engineers and shop man- 
agers. Standard text in hundreds 
of schools and colleges. 


A *5.00 Value $ post- 
for only 159 paid 
($2.00 outside U. S.) 





Order your copy today 





Mail order and check to 
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Box 1589, Dallas, Texas 
EVAPORATION 
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A GRAVER EXPANSION ROOF 


Holds vapors instead of expelling them. Saves gaso- 
line— maintains quality. One Graver Expansion 
Roofed tank can be manifolded to several cone roof 
tanks, protecting entire battery against vapor loss. 

















Buy United States 


War Saving Bonds 
and Stamps 
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WEIGHT INDICATOR 
3 POINTS 


FOR PORTABLE DRILL- 
ING JOBS where you pick 





up and go on short notice, 
there's nothing that can 
touch the Martin-Decker 


Unitized Mud Pump Gauge 





for time-saving conven- 


ience. 


While on the job it gives 
accurate, sensitive pres- 
sure readings, unaffected 


by pulsations, vibration or 





fluctuating pressures. It's 












all sealed up in an oil- 





filled case... tamper- 





proof and trouble-free. 


Yet you can whisk it off 
the mud line in an instant 
and re-install it on your job 
just as fast. One simple, 


quick connection does the 









trick—and you're ready to 
go! It's a gauge you should 


not be without on your 





portable job. 
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MARTIN-DECKER CORP. 


LONG BEACH, CALIFORNIA 
A. F. McQUISTON, BAKERSFIELD, CALIFORNIA 


EED ROLLER BIT CO., HOUSTON, TEXAS 
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